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Radiographs in l/i20th sec. 


at 1000 ma. with Victor 
KK-1 Kenotron Apparatus 








ABOUT ten years ago Dr. W. D. CooUdge in 

the Research Laboratories of the General Elec' 
trie Company, made radiographs with 1000 ma of 
tube current. Roentgenologists who wewed thrae 
radiographs recognized immediately the vastly in- 
creased diagnostic value with this high milliamperaoe, 
as it permitted high speed radiography at compara- 
tively low voltages— speed sufficient to arrwt invol- 
untary motion of the heart, lungs, stomach etc 
At a subsequent x-ray meeting in Chtcap this 
series of 1000 ma. radiographs was e.xhibited by 
Dr. Coolidge, and the interest manifested proved 
conclusively that roentgenologists awaited the day 
Xn equipment of this capacity would become 

p.«i ;.Vi» .£ - 

ponaratus eventually developed for practical use. 
ifthe years intervening a vast amount of further 
research and experimental engmeenng has entered 
SrSe wo developments, which unti now could 

large amount of Crue^^ perform- 

a«e°“n‘’rrle”rTa? it ho thoroughly pmeticable in 

Victor e,„,p. 


ment one can obtain radiographs in l/120th second, 
with as high as 1000 ma. tube current, realizing a 
diagnostic quality unprecedented in the .x-ray art. 
and with greater simplicity and more consistent 
duplication than has been possible with the so-called 
high milliamperage technics up to the present — then 
can one appreciate what research in physics and 
engineering has again contributed to medical science. 

The apparatus proper employs four Kenotron 
Valve Tube Rectifiers known as the KR'3 type, the 
first of the Kenotron series to prove acceptable to 
Victor engineers as sufficient for the requirements 
of modem x-ray equipment. An ingenious control 
(magnetic) system coupled with this Kenotron, 
together with a transformer of extraordinary effi- 
ciency, have made possible the positive, unfailing 
performance mentioned in the preceding paragraph. 

This equipment is now in production and instal- 
lations are being scheduled in the sequence of orders 
placed. Further particulars will be gladly given. 

GENEMAL @ ELECTfflC 

X'EAY COEPOKAHON 

2012 JacksoQ Boulevard ChicagO/lIl.»U*S*A« 

' formerly VIcVor I ^^^ X»RAY CORPORATIOrL 
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IXTRODUCTIOX 

T he effect of ionizing' radiations in a 
living cell depends on three physical 
factors: (1) The intensity of die radia- 
tion at the cell (considered as a point) ; (2) 
the time during which the cell is exposed 
to the radiation, and (3) the qudity of the 
radiation reaching the cell. Theoretically the 
biological effect should be influenced by 
changes in any one, any two, or all of the 
above factors. If this conclusion is to be 
tested experimental!)', one must be able to 
measure the biological effect as well as the 
intensity, duration of exposure, and quality 
of the radiation. Furthermore, if it is de- 
sired to investigate the influence of only one 
of the three factors, it is essential that the 
otlier two be kept constant, and that all other 
conditions remain the same. This principle 
was strictly adhered to in the biological ex- 
periments to be described in the present 
paper, only the quality of radiation being 
changed. 

Biological effect” is a general expression 
which should be used witli considerable care. 
Ionizing radiations are capable of producing 
an infinite number of biological effects. Any 
quantitative relationships which may be ob- 
to^d experimentally refer only to the par- 
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ticular biological effect investigated, and are 
not necessarily true for all biological effects. 
For this reason our experiments were car- 
ried out with more than one biological ma- 
terial, and the observed effect, or “end 
point,” was also different. 

In attempting to determine the influence 
of one of the three physical factors on a 
particular biological effect, it is advanta- 
geous to vary the factor within the widest 
practical limits. It is then possible to detect 
differences which otherwise might be masked 
by experimental errors, which, unfortu- 
nately, are always of considerable magnitude 
in biological experiments. For this reason 
gamma rays, and X-rays produced at 165 
K.V., with a filter of 2.04 mm. Cu, were 
used in our experiments. The quality factor 
in this case is very different, and yet no com- 
plications due to uneven distribution of ra-’ 
diation in the material are introduced. 

In order to fulfill the requirement of 
equality of the other physical factors, it is 
necessary to base the measurements of the 
intensity of X-rays and gamma rays on some 
effect which both are capable of producing 
(other than the one under investigation). 
As such an effect, one might choose the 
blackening of a photographic plate, the 
change in a chemical compound, or even a 
biological change. But in view of the uni- 
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versal adoption of air ionization as the effect 
by which X-rays are measured, it is desirable 
to use this effect for both qualities of radia- 


X-rays in Roentgens . — The definition of the 
International Unit of X-radiation — the 
“roentgen,” or “r,” — imposes certain re- 



Fig. 1. Measurement of X-rays with standard ionization chamber. 


tion. Furthermore, it is desirable to express 
the measurements in terms of the interna- 
tional unit of X-radiation. 

The measurement of ganuna rays m 
roentgens by direct means involves certain 
experimental difficulties which account for 
the fact that no data can be obtained from 
the literature. Kessler and Sluys (1) de- 
scribed, in 1929, an apparatus by which they 
were planning to make such measurements, 
but to date they have not published their re- 
sults. Measurements by indirect means have 
been reported by many investigators (2-1 ). 
The results suffer from the limitations of 
the methods used, and, in addition, are quite 
discordant. In the present paper are incor- 
porated the results of our direct measure- 
ment of gamma rays in roentgens. _ Since 
ftey differ considerably fronr any estimates 
previously reported, eve shall descnlat the 
work in detail. ^ 

PART I (physical) 

1. Requirements for the Measurement of 


quirements on the method and apparatus 
used for its experimental determination. The 
definition is as follows: “The International 
Unit of X-radiation is the quantity of X-ra- 
diation which, when the secondar}^ electrons 
are fully utilized and the wall effect of the 
chamber is avoided, produces in one cubic 
centimeter of atmospheric air, at 0° C. and 
76 cm. mercury pressure, such a degree of 
conductivity that one electrostatic unit of 
charge is measured at saturation current.” 
For the purpose of our discussion the prin- 
cipal requirements are: (1) that the sec- 
ondary electrons must be fully utilized, and 
(2) that the wall effect of the chamber must 
be avoided 

Since the unit is based on a certain amount 
of ionization in one cubic centimeter of air, 
it follows that experimentally one must de- 
termine the ionization in a knorvn volume of 
air. But, according to requirement (2) 
above, this volume cannot be bounded by 
walls Hence it is necessary in practice to 
resort to indirect means for the determina- 
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tion of the volume of air tlie ionization of 
which is being measured. 

The arrangement wliich is used now quite 
generally for this purpose is shown in Fig- 
ure 1. In a lead-lined case are mounted 
by means of suitable insulators two parallel 
plate electrodes, A and B. Electrode A is 
short in comparison to B, but has two 
“guard” plates, G and G', situated in its 
plane but separated from it by narrow air 
spaces. The purpose of these plates is to in- 
sure a uniform electrostatic field between 
electrodes A and B, so that only ions pro- 
duced between the imaginary planes p and p' 
are collected by electrode A. A diaphragm, 
D, at one end of the ionization chamber 
allows a narrow pencil of X-rays to pass be- 
tween the electrodes and emerge at the other 
end of tire cliamber without striking the 
electrodes or any part of the enclosure. 

With such an arrangement it is possible 
to measure the intensity of the X-ray beam 
at point P in terms of the roentgen. The 
measuring instrument connected to A de- 
termines tlie magnitude (in electrostatic 
units) of the electric current passing be- 
tween electrodes A and B, due only to the 
ionization produced between tlie parallel 
planes p and p'. The diaphragm D deter- 
mines the cross-section of the beam at P 
which produces this ionization. Since, in the 
case of ordinary X-rays, absorption by tlie 
air between P and p is negligible, the ioniza- 
tion current recorded by the instrument is 
the same as would be produced at P b}’^ the 
same beam in tlie air enclosed within an 
imaginary cylinder, having a base equal to 
the area of the diaphragm aperture and a 
height equal to the distance between planes 
p and p'. Both of tliese quantities can be 
measured directly, and, therefore, one can 
determine the virtual imlume in which the 
ionization current was measured. Dividing 
then the value of the current in electrostatic 
units by the value of tliis volume in cubic 
centimeters, one gets the intensity of the 


beam at point P in electrostatic units of cur- 
rent per cubic centimeter. Since the roent- 
gen corresponds to one electrostatic unit of 
charge per cubic centimeter and 1 e.s.u. of 
current == 1 e.s.u. of charge per second, we 
can express the intensity of the beam in 
roentgens per second or roentgens per 
minute. 

With an ionization chamber of the type 
described here, the requirement of “com- 
plete utilization of the secondary electrons” 
is met by the proper spacing of the elec- 
trodes A and B. X-rays passing between 
these electrodes liberate high speed electrons 
in the air which travel in all directions. 
These, in turn, ionize air. If the electrodes 
are close together some of the electrons will 
impinge on the plates before their energy 
has been utilized fully in the process of 
ionizing air. Electrons liberated by 200 K.V. 
X-rays may travel more than 80 cm. through 
atmospheric air. Accordingly the theoretical 
spacing for the electrodes in a chamber in- 
tended for measurements of these X-rays 
should allow this distance between the pe- 
riphery of the radiation beam and the elec- 
trodes. However, the electrons follow a 
zigzag path through tlie air, and, while the 
actual distance travelled maj' be large, they 
do not get very far from the confines of 
the beam. It is found experimentally that 
little is gained by placing the electrodes at 
a greater distance tlian a few centimeters 
from the periphery of the beam. 

In the above discussion we have assumed 
tacitly that the beam to be measured origi- 
nated from a “point source.” Let us con- 
sider now the case of a distributed source, 
which is really what one has to deal with 
in practice. 

Every point of the source S, in Figure 2, 
sends a beam of radiation to the diaphragpn, 
D, so that the resultant beam entering the 
chamber has the outline shown in the fig- 
ure. In this case, also, the area of the dia- 
phragm aperture and the width of the col- 
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lecting electrode A determine the volume in 
which the ionization current is measured. 
It should be noted that in this case the spac- 
ing between the electrodes must be consid- 
erably larger because the beam inside the 



Fig. 2. Distributed source of radiation and sharp- 
edged diaphragm. 


chamber is more divergent tlian in tlie case 
of the point source. But aside from this, 
the intensity of radiation at point P can be 
determined in roentgens per minute in tlie 
same manner, whether we have a point or a 
distributed source. 

It is very important to note, however, 
that the diaphragm in Figure 2 is beveled 
to a sharp edge, and that this sharp edge 
forms the limits of the aperture and deter- 
mines the cross-section of the beam at this 
point. If tlie diaphragm is thick and the 
aperture cylindrical, as shown in Figure 3, 
its cross-section is not effective for all points 
of the source S. For instance, tire beam 
emanating from point e which enters the 
chamber (the cross-hatched portion in Fig- 
ure 3) has a smaller cross-section than the 
beam originating at c. This, of course, is 
an exaggerated condition which does not ol> 
tain in tlie usual X-ray measurements. With 
the X-rays and distributed sources encoun- 
tered in practice it is not necessary to use a 
very thick diaphragm and tlie aperture can 
be tapered sufficiently to avoid the complica- 
tions illustrated in Figure 3, without intro- 
ducing an appreciable error in the cross-sec- 


tion of the beam due to the rays which are 
capable of passing through the thinner parts 
of tlie diaphragm edge. 

On the other hand, when one attempts to 
use a chamber of this sort to measure radia- 



Fig. 3. Influence of the thickness of the dia- 
phragm on the beam of radiation from a distributed 
source. 

tion emitted by a distributed source capable 
of passing through several centimeters of 
lead, the design of a suitable diaphragm 
presents a very difficult problem. This is 
particularly true in the measurement of 
gamma ravs on account of the fact that the 
limited amount of radium available pre- 
cludes the placing of the source at a great 
distance from the ionization chamber. 

2. Provision of a Wdl-de fined Gamma- 
ray Beam . — From the preceding discussion 
it is evident that in order to measure gamma 
rays by means of an “open air” ionization 
chamber, it is necessary in the first place to 
devise some means for producing a well-de- 
fined beam of radiation, the cross-section of 
which at a given point can be determined ac- 
curately. The scheme which we decided to 
use is illustrated in Figure 4. A is a lead 
cylinder 30 cm. in diameter and 36 cm. high. 
It has a cylindrical hole in the center 3.9 
cm. in diameter and 23.5 cm. deep. Into this 
hole may be lowered any one of the lead 
plugs L (already in position), M, S, or B. 
The first three of these have conical holes 
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as shown in cross-section, while B is solid 
throughout, except for a small hole at the 
bottom. Plugs L, M, and S were made by 
pouring molten lead into thin brass tubes in 
which conical cores of the desired dimen- 


in diameter was drilled along the axis of the 
fiber plug. 

As a source of gamma rays, radon was 
used. It was collected in tliin-walled capil- 
lary glass tubes 12 to 14 mm. long and of 
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Fig. 4. Lead block and cones used to provide well defined beams of gamma rays. 


sions had been fitted accurately. One of 
these cores is shown at C in Figure 4. Par- 
ticular care was exercised in tlieir construc- 
tion to malce sure that they were conical and 
coaxial with the brass tubes into which tliey 
were fitted. The castings obtained had 
smooth conical holes, witli base diameters 
of 25.8, 18.31. and 12.18 mm., respectively. 
At the bottom end of each plug a cylindrical 
hole 6.3 mm. in diameter and 23 mm. deep 
was drilled. This hole truncates die cones 
at a depth of 21 cm. from the base, where 
the diameter is 4 millimeters. A paper fiber 
plug, D, was made to fit into the bottom 
receptacle of each lead plug. A hole 1.5 mm. 


such diameter as would permit the use of 
three such tubes in the bore of the fiber plug 
D. One or more of these tubes was placed 
at one end of plug D, being held in place 
by a wooden pin inserted into tire bottom 
part of the hole. A brass disc, 2 mm. thick, 
was made to fit the bottom receptacles in 
plugs L, M, S, and B, and act as a filter. 
The large cone, plug L, udth the radon tube 
and brass filter in their proper proportions 
is shown in the large lead block, A. It 
should be noted tliat the geometrical relation 
of the truncated cone and the radon tube 
is such that everj^ point of the radiating 
source is “visible” through the cone: that 
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is, the geometrical apex of the cone falls 
beyond the far end of the radon tube. 

By using this arrangement we were able 
to obtain well defined beams of gamma rays. 
The degree of definition may be judged from 


V 

V 


JT^ 

Fig. 5. Positive o£ autophotograph o£ gamma- 
ray beam frotti large cone. Film placed 85 cm. from 
source. 

Figure 5. It shows a "positive” of the effect 
of the gamma-ray beam on a photographic 
plate placed at a distance of 85 cm. from 
the base of the large cone, L, in the lead 
block, A. 

The reason for using in the experiment 
three cones of different solid angles will be 
evident from the following discussion. In 
practice it is impossible to have a point 
source of radiation. With our arrangement 
of the source in the cones we approach this 
ideal condition; but, nevertheless, certain 
rays are emitted at a small angle to the sur- 
face of the cone, giving rise to a penumbra 
around the “geometrical" beam. With our 
cones the penumbra effect would be a func- 
tion of the periphery of the conical base, 
therefore, it would be a different proportion 
of the total beam with conical beams of dif- 
ferent solid angle. Furthermore, one must 
consider also the effect of secondary and 


scattered rays emerging from the lead walls 
of the cones. With cones of three different 
apertures it is possible to estimate the rela- 
tive importance of the combined effect of 
penumbra and scattered radiation. The solid 
lead plug, B, permitted us to test for any 
radiation which might emerge from the lead 
block, A, since it is known that some gamma 
rays are capable of traversing more than 20 
cm. of lead. (The lead thickness in our 
case was 20.9 cm. and it was found that the 
radiation transmitted was negligible.) 

3. Ionization Chanihcr and Measuring In- 
strument . — Our large ionization chamber 
used for “standard” X-ray measurements 
ivas also used for the gamma-ray measure- 
ments. It was described in detail some time 
ago (12) and is shown diagrammatically in 
the upper part of Figure 6. It will be re- 
membered that tins is a large chamber with 
two parallel plate electrodes 22 X 42 centi- 
meters. The plates are mounted on screws 
and the spacing can be varied at will from 
4.6 to 24 centimeters. One electrode is made 
up of 11 aluminiun strips 3.8 X 22 cm., ar- 
ranged in the same plane and separated from 
one another by air gaps of 0.25 millimeter. 
Each strip is supported by separate amber 
insulators and can be used as an electrode 
independently of, or in combination with, 
any others. Thus the relative sizes of the 
“collecting” or master electrode and its 
guard plates may be varied at will. For the 
gamma-ray measurements the ionization 
chamber was mounted vertically above the 
lead C3dinder, as shown in Figure 6. The 
center of the chamber was at a distance of 
60 cm. from the radon tube. The beam of 
radiation produced by the large cone passed 
through the chamber udthout striking any 
part thereof. (The electrode spacing shown 
in the figure is 15 centimeters ) Batteries 
were used to provide the voltage for the 
chamber, and it was found that 1,000 volts 
was well aboA'e the saturation value for the 
radiation beams we used. 
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The ionization current was measured by up of a brass c)'linder 8.3 cm. in diameter 
means of the vacuum tube device previously and 8.3 cm. high, at one end of which is 
described (13). In this case, however, it a brass “neck” supporting the inner elec- 
was found necessar}^ to use either a tivo- trode, E, by suitable insulators and a guard 
stage amplifier with screen grid tubes, or a ring, as shown. The main insulation is pro- 


5T0 chambcr 



Fig. 7. Diagram of vacuum tube instrument used to measure the ionization 
current. 


single special vacuum tube.^ Most of the vided by amber. Since during operation elec- 
measurements were made with tlie latter trode E is always practicall)^ at ground po- 
tube, which is capable of detecting ex- tential, there is no possibility of current 
tremely small currents. The circuit of leakage. At tlie otlier end of the brass cylin- 
the measuring device is sho^vn in Figure 7 . der is provided a receptacle for a small glass 
It will be noted tliat the vacuum tube is used tube containing 1.5 mg. of radium. The 
only as a detector of balance between the radium salt in this tube fills practicall)' the 
current produced in the standard chamber, whole space and the tube is attached to the 
A, and the radium chamber, B. Accordingly metal receptacle by means of De Khotinsky 
the readings are independent of the charac- cement. In this way tlie radio-active source 
teristics of the vacuum tube. is in a fixed position with regard to the 

Since the radium chamber, B, is the most chamber. The ionization produced in the 
important part of the measuring device, it air of the chamber is largel}' due to the beta 
may be well to describe it in detail. Its con- rays emitted b)^ the radium source, 
struction is shown in Figure 8. It is made B)^ applying a certain ^-oltage to the outer 
electrode of this chamber an ionization cur- 
rent is produced which may be used to com- 


>Th!s is now tnown as Vacuom Tube T'P-54. 
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pensate the current to be measured. With be obtained conveniently. It is for this rea- 
any -iven chamber and radium tube, the son that the inner electrode, E, of the cham- 
current depends only on the applied voltage, ber was curved in the shape shown, the ob- 
(If the chamber is not sealed air-tight a cor- ject of the curvature being to concentrate 
rection for pressure and temperature of the the electrostatic field at a point some distance 



Fig. 8 Design of radium compensating chamber. 


atmosphere must be made ) It is thus pos- 
sible to calibrate a chamber of this type so 
tliat, knowing the value of the Amltage ap- 
plied, one knows the magnitude of the cur- 
rent produced. Theoretically it makes no 
difference what the mathematical relation 
between the voltage and current is, but in 
practice it is desirable to have as nearly a 
straight line relation between the two as can 


away from the radium tube, in the imme- 
diate vicinity of which tlie maximum ioni- 
zation is produced. With this arrangement 
a much higher voltage is required for sat- 
uration and the relation between applied 
voltage and current is nearly linear, over a 
considerable voltage range. This may be 
seen from Figure 9. 

At this point it may be well to mention the 


10 


RADIOLOGY 


provisions made for shielding of tire meas- 
uring apparatus. Referring to Figure 6 
again, it will be seen that the radon tube 
used as a source of gamma rays was essen- 
tially in the center of the large lead cylinder ; 



Fig. 9. Calibration curve 


accordingly any “stray” radiation from the 
source would have to traverse about 18 cm. 
of lead. Furthermore, the measuring instru- 
ment was placed at a distance of about 160 
cm. from the ionization chamber (and 
the radon tube). This provided sufficient 
screening for the instrument with its radium 
chamber. The solid lead plug of Figure 4 
enabled us to test this point as well as the 
effect on the standard chamber of tlie 
“global” radiation through 20.9 cm. of lead. 
Both were found to be negligible. The use- 
ful gamma-ray beam was projected upwards, 
passing through the ionization chamber 
without striking it, and finally impinging on 
the ceiling of the room, 300 cm. above the 


radium. The amount of radiation scattered 
back from the ceiling into the chamber or 
instrument was found by actual test to be 
negligible. Accordingly no additional lead 
shielding of the apparatus was necessar}^ 
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of compensating chamber. 

The electrical system, however, being very 
sensitive, had to be shielded electricall}'^ with 
some care. 

4. Calibration . — It will be remembered 
from the discussion of Section 1 that the 
current through the standard ionization 
chamber must be known in electrostatic units 
in order to determine the intensity of the 
radiation beam in roentgens per minute. 
With our method of measurement it is nec- 
essary only to calibrate the radium compen- 
sating chamber (Fig. 8) in electrostatic 
units. An important advantage of the de- 
sign of compensating chamber shown is that 
the calibration, once made, remains constant. 
However, on account of the small current 
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A’alues involved, special precautions must be 
taken when the calibration is determined. 
For this reason the experimental procedure 


dium in one upon the others. The radium 
tube of chamber B can be removed and re- 
placed in the sovic posiiioji at any time. 



Fig. 10. Diagram of method used for the determination of the calibration 
curve. 


employed will be described somewhat in de- 
tail. 

The shape of the calibration curve of Fig- 
ure 9 was determined as follows.^ In Figure 
10 there are tliree ionization chambers con- 
nected to the balance detector (grid of 
vacuum tube) of the rpeasuring instrument. 
One of these chambers, C, is the compen- 
sating chamber to be calibrated. Chamber 
A is similar to C (for convenience) and is 
provided with a potentiometer, Pa, so that 
the current through it may be varied at will 
by adjusting the voltage applied to it. Cham- 
ber B is any suitable ionization chamber 
which, in conjunction with a radium tube, 
Ra, produces a saturation current which is 
small in comparison to the maximum cur- 
rent for which C is to be calibrated. The 
three ionization chambers are far enough 
apart, or are property screened by lead, to 
avoid an)' appreciable influence of the ra- 

=Th!s method was devised by Mr. Marinelli, of our labora- 


With no voltage applied to chambers A 
and C, and no radium on chamber B, the 
zero reading of the instrument is taken. The 
radium tube is now placed in chamber B 
and the system is balanced by applying a cer- 
tain voltage to chamber C. The current 
through both of these chambers is the same, 
but its magnitude is unknown. We know, 
however, and we record, the voltage which 
had to be applied to chamber C in order to 
establish balance in the system. W e now re- 
move the radium from chamber B and re- 
store the balance b)' applying a certain volt- 
age to chamber A, without disturbing C. 
The current through chambers A and C is 
tire same, but no current flows through B 
since the radium tube has been removed. 
The electrical system is properly balanced 
and can be used as if no current flowed 
through the chambers A and C. By replac- 
ing the radium upon chamber B we produce 
in it the same current as before, although 
its magnitude is still unknown. Balance may 
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provisions made for shielding of the meas- radium. The amount of radiation scattered 
uring apparatus. Referring to Figure 6 back from the ceiling into the chamber or 
again, it will be seen tliat the radon tube instrument was found by actual test to be 
used as a source of gamma rays was essen- negligible. Accordingly no additional lead 
tiall}^ in the center of the large lead cylinder ; shielding of the apparatus was necessary. 



Vo//s 

Fig. 9. Calibration curve of compensating chamber. 


accordingly any “stray” radiation from the 
source would have to traverse about 18 cm. 
of lead. Furthermore, the measuring instru- 
ment was placed at a distance of about 160 
cm. from the ionization chamber (and 
the radon tube). This provided sufficient 
screening for the instrument with its radium 
chamber. The solid lead plug of Figure 4 
enabled us to test this point as well as the 
effect on the standard chamber of tire 
“global” radiation through 20.9 cm. of lead. 
Both were foimd to be negligible. The use- 
ful gamma-ray beam was projected upwards, 
passing through the ionization chamber 
without striking it, and finally impinging on 
the ceiling of the room, 300 cm. above the 


The electrical system, however, being very 
sensitive, had to be shielded electrically with 
some care. 

4. Calibration . — It will be remembered 
from the discussion of Section 1 that the 
current tlirough the standard ionization 
chamber must be known in electrostatic units 
in order to determine the intensity of the 
radiation beam in roentgens per minute. 
With our method of measurement it is nec- 
essary only to calibrate the radium compen- 
sating chamber (Fig. 8) in electrostatic 
units. An important advantage of the de- 
sign of compensating chamber shown is that 
the calibration, once made, remains constant. 
However, on account of the small current 
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gives the shape of the calibration curve. It 
is necessary now only to determine the ab- 
solute value of the current for any one point 
on the cun^e and the arbitrary scale can be 
translated immediately into the desired cur- 
rent units. 

Before describing this part of the calibra- 
tion procedure, it might be well to point out 
certain advantages of the scheme just de- 
scribed. It is evident that the current incre- 
ments may be made as small as desired, 
thus determining a large number of points 
through which the curve is finally drawm. 
This can be done most easily by choosing a 
radium tube of some suitable strength and 
adjusting the thickness of lead filter to con- 
trol further the ionization in chamber B. 
Furthermore, the sensitivity of the measur- 
ing device is the same at each step; hence 
the shape of the curve can be determined in 
a simple manner with any degree of preci- 
sion desired. Only one tube of small ra- 
dium content (a few milligrams) is required 
for this purpose. (Since in our laboratory 
we have always available radon tubes rang- 
ing from 5 to 250 millicuries, the shape of 
the curve can be determined easily by omit- 
ting chamber A in Figure 10 and placing 
successively upon chamber B radon tubes of 
increasing strengtli. The ionization current 
will be proportional to the millicurie value 
of each tube, and the relation between volt- 
age applied to chamber C and millicuries on 
B will give the shape of the calibration 
curve. This is the method employed at 
first.) 

The current for which our radium com- 
pensating chamber was designed is of the 
order of one electrostatic unit, too small to 
measure with the highest sensitivity galva- 
nometer available, yet it is of great advan- 
tage to use a galvanometer for the determi- 
nation of the absolute value of the current. 
For this reason we used the following scheme 
to overcome the difficulty. We constructed 
an ionization chamber as shown at A in 


Figure 11. It consists esseiAtially of two co- 
axial cylindrical electrodes, M and N, suit- 
ably insulated. A brass tube, K, is supported 



Fig. 12. Test for the "visibility" of the gamma- 
ray source through a lead cone. 

along the axis of the chamber so that a 
rod, R, can be inserted into it at any time. 
This rod has a receptacle just large enough 
to house a tube of 50 mg. of radium. When 
the rod is slid into the tube, K, the hole, H, 
registers with pin, P, in the ionization cham- 
ber, In this wa)’’ the radium tube is brought 
always to the same depth and has the same 
orientation in the ionization chamber, (The 
radium tube is kept permanently in rod, R. ) 
The volume of the chamber is such that the 
saturation current produced by 50 mg. of 
radium can be measured easily with a Leeds 
and Northrup high sensitivity galvanometer. 
Other rods similar to R have been provided 
with radium tubes of 1, 5, and 10 mg., re- 
spectively. If the tubes were all identical in 
size and filtration, it is evident that the ioni- 
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be re-established by increasing the voltage voltage to be applied to C m order to pro- 
on C When this has been done, the current duce any multiple of the constant (but un- 
passing through C is exactly twice the cur- known) current of chamber B witli the given 

rent produced in B by the radium tube. We radium tube in place. Therefore, we can 

know therefore, what increase in the volt- establish the relation between applied voltage 
age applied to C is necessary to double the and current for the compensahng chamber L 
current through it. By repeating the proce- in equal current increments without knowing 
dure just described, one can determine the the actual magnitude of the current. Tins 
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zation currents produced by them would be 
in proportion to their radium content. 
Hence, having measured the current in the 
case of the 50 mg. tube, the current produced 


of Figure 11, with the radon tube in place, 
was connected to the measuring instrument 
and its current was balanced in the usual 
way by the radium compensating chamber. 
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Fig. 13. Influence of field distortion in the standard chamber. 


by the 1 mg. tube would be just one-fiftieth 
that of the former. 

Since the tubes differ considerabty in con- 
struction, this could not be done without ap- 
plying the necessary corrections. In our 
case, it was simpler to place in a rod, similar 
to R, a tube containing about 50 millicuries 
of radon (the exact amount need not be 
known) and to use this source to produce 
the ionization current to be measured with 
the galvanometer. Since the disintegration 
rate of radon is accurately known (16.4 per 
cent in 24 hours), the current which the 
same tube Avould produce at any subsequent 
time can be calculated easily. Thus by mak- 
ing measurements at the proper time inter- 
vals it is possible to cover the current range 
from the initial value to zero, by using the 
same geometrical source. In our case the 
radon had to decay to about 5 me. before 
the current reached the range of our com- 
pensating chamber. After tins, the chamber 


The magnitude of tlie current was calculated 
from the initial value and the elapsed time. 
This was repeated several times until the 
current became too small to balance prop- 
erly. It is interesting to note that tlie points 
obtained in this way from day to day co- 
incided almost exactly with the cuiv^e pre- 
viously determined by a different metliod. 

A substitution method was used to de- 
termine the magnitude of the current reg- 
istered by the galvanometer. First, the 
galvanometer was cormected in series with 
the ionization chamber A (see B, Fig. 11)> 
containing the radon tube. The current 
flowing through the system produced a cer- 
tain deflection (about 11 cm.), which wtis 
carefully noted. The galvanometer was then 
connected to the circuit shown at C of Fig- 
ure 11, and the slider. S, was adjusted until 
the same galvanometer deflection as before 
was obtained. The reading of the voltmeter, 
V, and the values of the resistances in paral- 
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jand in series with the galvanometer, de- 
*mine the magnitude of tire current 
rough the galvanometer. Several such de- 
•minations were made at intervals during 
e period in which the radon tube produced 
' large enough current to be measured by 
e galvanometer. In every case after the 
i St measurement a close agreement was 
-und between tlie new reading and the one 
dculated from tire decay rate of radon. 
Great care was exercised in making the 
mnections of circuit C of Figure 11, to 
void lealcage currents. The resistances in- 
olved in the calculation of the current were 
nown accurately. The voltmeter, V, was 
alibrated against a standard cell by means 
f a Leeds and Northrup potentiometer. 
Thus in spite of tlie several steps in the 
ffocess of determining the calibration curve 
)f our radium compensating chamber, we 
;an say that its accuracy is considerably 
higher than is required in work of this sort. 
A recent comparison of the same radium 
chamber with the measuring system used at 
the Bureau of Standards shows an agree- 
ment within 1 per cent tliroughout the use- 
ful range of the curve. 

5. Measurement of Gamma Rays in 
Roentgens . — With the ionization chamber 
placed above the lead cylinder in the relative 
position shown in Figure 6, and about 800 
me. of radon in one of the cones, preliminary 
tests were made. From tliese it was evident 
that the spacing of tlie electrodes should be 
about 15 centimeters. It was found also that 
. the collecting electrode of the chamber had 
to be quite wide in order to get a current 
i which could be properly balanced by our ra- 
dium compensating chamber. It will be re- 
membered from tlie construction of our 
j standard chamber that the collecting elec- 
trode is made up of parallel strips which can 
, , be connected together. In subsequent experi- 
•• ments, tlierefore, three or more of these 
' j strips were used, making the width of the 
, electrode 11.48 or more centimeters. 

I , 


IS 

In view of the small diameter of the cones 
directly over the gamma-ra)’’ source and the 
length of the radon tube, it was thought de- 
sirable to test experimentally whether every 
point of the source was within the geometri- 
cal prolongation of the cone to its apex. 
This was done by taking readings with the 
radon tube in its normal position and in the 
position shown in Figure 12. For this pur- 
pose the capillary glass tube was attached 
at one end to the brass filter, which was then 
lowered into the cone. Readings taken with 
the source in this position were higher than 
those obtained with the tube in the fiber 
cylinder below the small end of the cone, 
but tire increase was substantially as cal- 
culated by the inverse square law, for a 
source closer to the aperture of the conical 
diaphragm. 

Measurements were made at intervals ex- 
tending over a period of several months. 
The results obtained were always very dif- 
ferent from those reported in the literature 
(obtained by indirect means), no matter 
what modifications and allowances were 
made. The experimental results are given in 
Table I. Each group represents measure- 
ments made at one time. The last ones were 
made with the greatest care, and are, there- 
fore. the most reliable ones. It is interest- 
ing to note that in spite of appreciable varia- 
tions in the preceding results, the average is 
r ery close to the last ones. The gamma-ray 
emission under the geometrical conditions of 
the experiment and with a filter of 2 mm. 
of brass, is 0.00108 electrostatic unit per 
cubic centimeter per gram of radium. Since 
in the definition of the roentgen a tempera- 
ture of 0° C. is specified, and our measure- 
ments were made at room temperature of 
approximately 22° C., it is necessary to take 
diis into account in calculating the emission 
m roentgens per minute. The correction fac- 
. 295 

273 ~ ^ P^'‘ Therefore, 
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TABLE I 


MEASUREMENT OF GAMMA RAYS WITH STANDARD CHAMBER 


Cone 


Large 

Large 

Large 

Medium 

Small 

Large 

Large 

Large 

Medium 

Small 

Large 

Medium 

Small 

Large 

Medium 

Small 

Large 

Medium 

Small 


Ionization chamber setting 


Distance of 
electrodes 
(cm.) 


10 

15 

IS 

IS 

15 

10 

10 

IS 

15 

15 

IS 

15 

15 

IS 

15 

15 

15 

15 

15 


Width of 
collector 
(cm.) 


4.93 

19.13 

11.48 

11.48 

11.48 

19.13 

11.48 

11.48 

11.48 

11.48 

26.78 

26.78 

26.78 

11.48 

11.48 

11.48 

19.13 

19.13 

19.13 


Volume 

(c.c.) 

Current 

(e.s.u.) 

Strength o£ 
source 
(me.) 

Electrostatic 
unit 
per c.c. 
per gram 

Ra 

25.8 

0.0227 

807 

0.00109 

If 

0.0696 

612 

0.00113 


0.0401 

612 

0.00109 

30.3 

0.0197 

612 

0.00107 

13.3 

0.0091 

612 

0.00112 

100.0 

0.0772 

711 


60.0 

0.0454 

711 


60.0 

0.0467 

695 


30.3 

0.0217 

695 


13.3 

0.0095 

695 


140.0 

0.1190 

736 

0.00115 

70.7 

0.0540 

736 

0.00104 

31.3 

00233 

736 

0.00101 


0.0552 

808 

0.00114 


0.0258 

808 

0.00105 

13.3 

0.0114 

808 

0.00106 

1— 

0.0994 

920 

0.00108 


0.0504 

920 

0.00108 

22.2 

•0.0220 

920 

0.00108 


Average - - 0.(X)109 

Adding 2 per cent for field distortion.. 0.0011 


the emission in terms of the roentgen is 
0.070 r per minute per gram. 

We have already mentioned tire reason 
for providing three cones of different aper- 
tures for these e.xperiments. From the last 
column of Table I it will be seen that in 
general the large cone gave higher readings 
than the two smaller ones. It is difficult to 
say, however, whether the difference is really 
significant. The last experiments, which 
were performed under more nearly ideal 
conditions, do not show this difference. At 
any rate it is evident tliat no serious spurious 
factors were introduced by the arrangements 
chosen for the production of well-defined 
beams of gamma rays. 

We must consider now the requirement of 
"complete utilization of the secondarv elec- 
trons” in the definition of the roentgen. 


Gamma rays produce secondary electrons 
which are capable of traversing several 
meters of atmospheric air. Theoretically, 
therefore, the ionization chamber should 
hai'^e the dimensions of a large room. Our 
chamber, of course, is much smaller, and so 
it becomes necessary to estimate what error 
is introduced b}'^ this factor. 

From previous experiments we know tlie 
distribution of the electrostatic field in our 
standard chamber, for different sizes of col- 
lecting electrodes and different distances be- 
tween electrodes. Referring to these (pub- 
lished) data (12) it will be seen that the 
field under tlie collecting electrode is not 
quite uniform when the spacing is greater 
than 15 cm., even if only tire central strip 
of the composite electrode is used. To de- 
termine the correction for field distortion 
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should be remembered that tire ionization 
of air by gamma rays is due very largely to 
the process of scattering (Compton effect), 
most of the ionization being produced by 
“recoil electrons.” These electrons do not 


tlteir contribution to the ionization in the 
standard chamber. This problem is being 
investigated further. 

By referring again to Figure 13 it will 
be seen that a correction for field distortion 



Fig. 16 . Cross-section ot radium “pack." 


travel very far in atmospheric air unless 
the radiation which gives rise to them is of 
extremely short wave lengtij. Tlie gamma 
radiation of radium filtered by tivo milli- 
meters of brass still has a considerable pro- 
portion of the softer components of the 
emitted ra3’'S ; nevertheless, the average wave 
length is much shorter titan ordinary X-rays 
and some recoil electrons (as well as tlie 
photo-electrons) must be capable oi travers- 
ing several meters of air. These high speed 
electrons do not produce ntucb ionization per 
centimeter of air until their velocity has been 
reduced considerably; therefore, it is very 
difficult to make a reasonable estimate of 


in the chamber must be made. According to 
the curve for the small X-ray beam, the 
ionization for a 15 cm. electrode spacing is 
about 2 per cent less than the constant value 
for spacings between 8 and 11 cm.; there- 
fore, the gamma-ray emission determined 
with tlie chamber under comparable condi- 
tions must be increased by this amount. 
The corrected value is 0.071 r per minute 
per gram oi radium. 

The above figure refers to a point at the 
mouth of the lead cones, just as in the case 
of X-rays the measurement with the stand- 
ard chamber refers to tlie intensity at the 
point where the diaphragm is located. On 





18 


RADIOLOGY 


under the conditions of the gamma-ray 
measurements, the following test was made. 
A narrow beam of X-rays was passed 
tlirough the chamber with the five center 
plates acting as collecting electrode. A volt- 


ration reaches about 11 cm., and then de- 
creases gradsally, this decrease being an in- 
dication of the effect of field distortion. 
With the large X-ray beam the effect (cun^e 
b) is more marked. But it is important to 
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Fig. IS. Determination of “effective" distance of gamma-ray source. 
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age high enough for complete saturation 
with the greatest spacing was applied. Ioni- 
zation readings were tlren taken for differ- 
ent spacings up to 22 cm., the results being 
shown by curve a of Figure 13. Then an 
X-ray beam of approximate!)" the same 
diameter as the largest gamma-ray beam 
used was passed through the chamber and 
again readings were taken for different dis- 
tances between electrodes. Curve b of Fig- 
ure 13 was tints obtained. The circles in 
the same figure represent the readings ob- 
tained when the same experiment was per- 
formed with the large conical beam of gam- 
ma rays traversing the chamber. 

It will be seen that in the case of the 
small X-ray beam the ionization remains 
practically constant until the electrode sepa- 


note tliat the points (circles) for the cor- 
responding gamma-ray experiment fall very 
close to this curve. From tliis we may infer 
that the ionization produced by the gamma- 
ray beam is largely confined within the geo- 
metrical beam, as in the case of X-rays. 
This conclusion is supported by the auto- 
photograph of the beam shown in Figure 5, 
although there is evidence in the original 
film of soft radiation outside the cross-sec- 
tion of the beam proper. At any rate it is 
certain that tliere is no appreciable increase 
in ionization when the electrode spacing is 
increased from 15 to 22 cm., accordingly it 
is difficult to see how the ionization would 
be materially increased by increasing the 
electrode separation to the theoretical limit 
of ser-eral meters. In this connection it 
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a bakelite disc. 7.5 cm. in diameter, accord- 
ing to tlie pattern shown in Figiire 17. It is 
important to note that the tubes stand on 
end, and tliat the concentration is greatest 
around the periphery of tlie circle. The cap- 
sules are made of platinum and are approx- 
imately 10 mm. high and 5 mm. in diameter, 
witli a wall tliickness of 0.35 millimeter. 
The bakelite disc is supported in the lead 
container as shown in Figure 16. so that it 
registers witli a conical port in the lead. 
The center of the capsules is at a distance of 
6 cm. from the brim of the port in the posi- 
tion shown.® 

The beam of rays passing out of the port 
is filtered by a minimum of 0.35 mm, of 
platimun and 1.5 mm. of brass. It should 
be noted, however, that the effective filtra- 
tion is considerably greater than this, be- 
cause some of the rays in passing through 
the cylindrical walls of the capsules traverse 
a greater thickness of platinum than 0.35 
millimeter. This is also true in the case of 
the brass filter, on account of its curvature ; 
accordingly, it is difficult to assign a definite 
value to the effective filter. A disc of 
bakelite 6 cm. thick was placed at the mouth 
of the port as a secondary filter in the case 
of the experiments to be described here. 

Since the beam of radiation emitted by 
the pack is too large and its cross-section is 
too indefinite to be measured directly with 
a standard chamber, the following plan was 
adopted. The spherical lead chamber al- 
ready described can be calibrated against 
the standard chamber to read directly in r 
per minute. This can be done bv first meas- 
uring a beam of gamma rays with the stand- 
ard chamber and tlren taking a reading with 
the lead chamber at a definite point in the 
same beam. From the standard chamber 
, reading the intensity at any point in the 
beam can be calculated, and, therefore, the 
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TABLE III 

CALIBRATION OF SPHERICAL LEAD CHAMBER 


—■ _ ,, 

Distance ot Cham- 


Strength 

E.s.tt. 

her from 

Current 

(c.s.u.) 

of 

per gram 



source 

at 

Mouth 

Apex 

(me.) 

22.5 cm. 

2.3 

24.6 

0.0262 

815 

0.0382 

2.8 

25.3 

0.0222 

743 

0.0378 

4.0 

26.5 

0.0222 

794 

0.0388 

7.0 

29.5 

0.0183 

815 

0.0387 

33.1 

33.6 

0.0140 

815 

0,0383 

14.9 

37.4 

0,0110 

794 

0.0383 

17.1 

39.6 

0.0091 

743 

0.0380 


Average 0.0383 


intensity at the point where the (center of 
the) lead chamber was placed can be de- 
termined. This value of the intensit}' cor- 
responds, then, to a certain ionization cur- 
rent produced in the lead chamber, and the 
relation between the Dvo is established. By 
this method the small chamber is calibrated 
with radiation of the same cjuality as that 
which the chamber is intended to measure 
later. Accordingly, no uncertainty due to 
“wail effect’’ exists, and any material can be 
used for the construction of the chamber. 
We used a lead chamber because, for tlie 
same air volume, the current is larger, on 
account of the greater emission of secondary 
electrons by lead. A graphite chamber was 
also used and, as expected, the measure- 
ments agreed with those made b}' the lead 
chamber. 

The small chamber thus calibrated was 
then placed at a definite point in the beam 
emitted the radium pack and the intensity 
at this point was measured directly. The 
small size of the chamber enabled us to “ex- 
plore" the beam over its cross-section and 
at different distances from the radium, be- 
yond the minimum of 6 centimeters. Radia- 
tion reaching the chamber from different di- 
rections (every radium capsule) registered 
its full effect on the chamber, on account of 
its spherical shape and uniform wall thick- 
ness. 
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Fig. 17. Di.stribution of radium tubes in the pack. 


account of the appreciable length of the 
gamma-ray source used in these experiments 
(12 to 14 mm.), it is desirable to determine 
experimentally the ef¥ecti\'e apex of tlie cone. 
For this purpose the arrangement shown in 
Figure 14 was used. S is an approximately 
spherical ionization chamber 1.9 cm. in 
diameter, made of lead 1 mm. thick, con- 
nected, when in use, to the \^acuum tube 
measuring deduce b}^ means of a flexible 
cable. It could be placed, then, at different 
distances above the large lead cone, in the 
path of the gamma- ra}'^ beam. Taking read- 
ings with this chamber in two different posi- 
tions in the beam, it is possible to calculate 
the effective apex of the cone, or, in other 
words, the position of the equivalent point 
source, with respect to tlie aperture of the 
lead cone. The method of calculation is in- 
dicated in Figure 15 and the experimental 
results are given in Table II. 

In this manner the average distance of 
the theoretical point source from the mouth 
of the cone was found to be 22.5 cm. : by ac- 
tual measurement tlie geometric center of 
the radon tube was 22.1 cm. below the 
mouth of the same cone. Neither of these 


TABLE II 


A, 

(cm.) 

A, 

(cm.) 

It 

(e.s.u.) 

h I 

(e.s.u.) 

X 

(cm.) 

14.9 

4.0 

0.011 

0.0222 

22.3 

17.1 

2.8 

0.0091 

0.0222 

22.4 

7.0 

2.1 

0.0183 

0.0262 

22.8 

11.1 

7.0 

0.0140 

0.0183 I 

22.4 

11.1 

2.1 

0.0140 

0.0262 i 

22.5 


Average 22.5 

Measured 22.1 cm. to center of radon tube 


two values is strictly correct, but the close 
agreement between the two serves as further 
justification of the use of the lead cones and 
radon tube in the measurement of gamma 
rays with a standard chamber. The error 
introduced b}' taking one or the other of 
the above values is less than 4 per cent: the 
one experimentally determined is probably 
closer to the correct one and, therefore, we 
shall use this in our calculations. We may 
say, then, that one gram of radium filtered 
by 2 mm. of brass emits gamma rays at 
such a rate that the intensity at a distance 
of 22.5 cm. is 0.071 r per minute. For pur- 
poses of calculation the gamma-ray emission 
should be given for a one-centimeter dis- 
tance from a point source. The value is 36 r 
per minute per gram at one centimeter. 

6. Measurement of the Gamma-ray Emis- 
sion of a Radium “Pack .’’ — ^At the Memo- 
rial Hospital we have a large radium “pack” 
containing 4 grams of radium which is used 
extensively for therapeutic purposes. It is 
of interest, therefore, to measure the gamma 
radiation emitted by this appliance with the 
idea of expressing in roentgens the quantity 
of radiation administered to patients. The 
construction of the pack has been described 
fully in a previous publication (14). Since, 
however, certain details are essential for 
the proper interpretation of the results, they 
will be repeated here. 

Figure 16 shows the cross-section of the 
heavy lead container. The radium capsules 
(40 of 100 mg. each) are distributed over 
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with the cone 27.6 cm.; with the radon sus- 
pended in air, 28.2 centimeters. The latter 
is somewhat greater and, on the basis of 
the inverse square relation, shows a discrep- 
ancy of 4 per cent— not unduly large consid- 


sults are shown graphically in Figure 18 and 
tabulated in Table IV (inserted in the fig- 
ure). They give the gamma-ray emission 
of the pack at different distances from the 
radium, expressed in roentgens per minute. 



Fig. 19. Distribution of intensity in the cross-section of the beam emitted by 
the pack at 6 cm. level. 


ering the difficulties of the test. The in- 
crease in ionization may be accounted for by 
the scattered radiation in the room, due to 
the global radiation of the unprotected 
radon tubes of 800 millicuries. We may 
conclude from this test that any disturbances 
in the gamma-ray beam introduced by the 
presence of the lead around the source can- 
not be serious. 

For the exploration of the beam emitted 
by the radium pack, the spherical lead cham- 
ber was placed in the center of tlie beam at 
a distance of 6 cm. from the radium, and 
a reading taken. Then, since the pack is 
equipped with a motor drive for vertical 
adjustments, the ionization chamber was 
kept in the same position and the pack was 
raised to different heights. Thus the dis- 
tance between the radium and the chamber 
was A^aried from 6 to 30 cm. without dis- 
turbing the chamber in any rvay. The re- 


For distances which are large in compari- 
son to the dimensions of the radiating 
source, it is proper to apply the inverse 
square relation; accordingly, we can calcu- 
late approximately the emission at different 
distances from the pack by using the value 
obtained for a point source by means of the 
standard chamber. (It will be remembered 
that this Avas 36 r/min. per gram at I cm. 
distance.) The measured and calculated in- 
tensities at distances from 10 to 30 cm. are 
given in Table V, the agreement between 
the two being almost perfect for the longer 
distances. As a matter of fact, however, 
the measured intensities should be some- 
what lower than the calculated ones, on 
account of the greater filtration of the 
radium in the pack. Erddently the de- 
crease in intensity due to the thicker 
filter is compensated for almost exactly by 
the scattered radiation which is produced in 
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In Table III are given the experimental 
data for the calibration of the spherical lead 
chamber. Readings taken with the chamber 
at different distances above the large lead 
cone are in good agreement when reduced 


placing it in the beam of gamma rays issu- 
ing from the large lead cone. In the dis- 
cussion of the cones, reference was made to 
the possible influence of the mass of lead 
used to limit the beam. For this reason it 



Fig. 18. Gamma-ray emission of radium pack at different distances. 


to a distance of 22.5 cm. from one gram of 
radium. (See last column of Table III.) 
The average value of the ionization current 
produced in the lead chamber under these 
conditions was 0.0383 electrostatic unit. It 
will be remembered that the gamma-ray 
emission measured with tire standard cham- 
ber was found to be 0.071 r/min. per gram 
for tlris distance. Therefore 

0.0383 e.s.u. = 0.071 r/min. 

or 

1 e.s.u. = 1.85 r/min. 

Accordingly an ionization current of 1 e.s.u. 
corresponds to a gamma-ray intensity of 
1.85 r per minute. 

As already stated, the calibration of the 
spherical lead chamber was carried out by 


was thought desirable to suspend tire radon 
tube in air and then take a reading with 
the lead cliamber at a distance comparable 
to the one used witlr the cone. To minimize 
as much as possible the influence of tlie 
strong radon tube on the measuring appa- 
ratus proper, since the source was unpro- 
tected in all directions, certain precautions 
had to be taken. A detailed description of 
the experimental procedure is, perhaps, un- 
necessary in view of the fact that all sources 
of error could not be eliminated completely. 
The test was made by determining the dis- 
tance from the unprotected radon at which 
the small chamber had to be placed in order 
to get the same reading as obtained witli the 
large lead cone. The two distances were: 
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the distance. The circles on the curve in- 
dicate the experimental points. No read- 
ings could be taken at tlie 6 cm. distance 
because of space limitations when the tank 
was in place; the value for this distance 


the distribution of radiation at the surface 
of the water over the entire field. An esti- 
mate of the average intensity can be made 
from the data given in Figure 19. It will be 
remembered that the average intensity at the 





Fig. 20. Gamma-ray emission of radium pack at different distances, including 
back scattering. 


given in the table was obtained by extra- 
polation and, therefore, is somewhat uncer- 
tain, It will be seen, liowet^er, that this is 
sufficiently close for our purijoses. The esti- 
mated intensit}- at the surface of the water, 
in the center of the irradiated field, is, there- 
fore, 3.5 r per minute at the 6 cm. distance. 

No experiments were made to determine 


6 cm. le\'el in air was calculated to be 87 
per cent of the maximum intensity in the 
beam; for our purposes it is proper to use 
the same ratio between the maximum and 
average intensities at the surface of the 
water. Hence we may say that the average 
intensity with back scattering at 6 cm. from 
the radium is 3.15 r per minute. 
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TABLE V 


__ _ 1 

Distance 

Intensity 

in r/min. 

(cm.) 

Measured 

Calculated 

10 

1.32 

1.44 

12 

0.9S 

1.00 

15 

0.63 

064 

20 

0.36 

0.36 

30 

0.154 

0.160 


the lead walls of the port in the pack. Con- 
sidering- the geometric relation between the 
radium tubes and the walls of the port, ft 
is apparent that a considerable amount of 
scattered radiation must be present in tlie 
beam. We might estimate the decrease in 
intensity due to the greater filtration of the 
pack to be about 10 per cent, and therefore 
the scattered radiation must be about the 
same percentage. 

The beam emitted by the pack was also 
explored in a plane parallel to the radiating 
surface, at the 6 cm. distance, b}’ moving the 
spherical lead chmuber in a horizontal plane 
across the mouth of the port, in two direc- 
tions at right-angles to each other. ^ The 
results, plotted in percentage of the inten- 
sity at the center of the field, are gi\'en in 
Figure 19. The point of maximum intensity 
(the center) was located for both curves by 
taking readings from one side of the beam 
to the other, A^'crages of corresponding 
readings were used in plotting the curves. 

It will be seen that the intensity is not 
uniform over the cross-section of the beam, 
the variation being from 100 per cent at the 
center to 78 per cent and 74 per cent, respec- 
tively. at two points on the peripher 3 % 90 
degrees apart. When the whole beam is to 
be utilized it is necessar 3 % therefore, to take 
this into account. An average intensity for 
the whole cross-section at the level explored 
was calculated to be 87 per cent of the 
maximum, or 2.75 r per minute. 

When tlie pack is used for therapeutic 
purposes, the radiation at the level of the 


patient's skin is augmented by the radiation 
scattered back by the patient’s bod 3 ^ While 
it is known that for gamma rays this effect 
is not large, it is, nevertheless, of sufficient 
magnitude to be taken into account. E.xperi- 
ments were made, therefore, to obtain a 
fairly close estimate of “back scatter.” 

Since it is known that tliis scattered radia- 
tion is much softer than the primary beam, 
it was tliought desirable to make the meas- 
urements with a chamber of low absorption, 
and for this purpose a spherical chamber 
similar to the lead one was constructed of 
A'ery thin celluloid. Readings were then 
taken with this chamber half submerged in 
a tank of water in the path of the gamma- 
ray beam, an earthenware tank 31 cm. in 
diameter and 38 cm. in depth being used. 
The celluloid chamber was also used without 
the u'ater tank in order to determine the 
percentage of radiation scattered back by 
measurements made with the same chamber. 
The results are given in Figure 20. 

The dotted curve was obtained from 
measurements with the lead chamber and is 
reproduced here for purposes of compari- 
son; the triangles represent the results ob- 
tained under analogous conditions (ioniza- 
tion chamber in air) with the celluloid 
chamber; the solid curve is for the measure- 
ments with the celluloid chamber at tlie sur- 
face of the water. It may be pointed out, 
first, that readings taken with the celluloid 
chamber fall almost exactly on the curve ob- 
tained from measurements with the lead 
chamber, under identical conditions. Then 
it is evident that the scattered radiation is 
not a negligible fraction of the primary 
beam. The data of Table VI (included in 
Figure 20), derived from the curves, show 
in addition that the scattered radiation in- 
creases rapidly at first and then slowl)^ witli 
the distance from the water at which the 
pack is placed. This is. of course, to be 
expected on account of the fact that the 
volume of water irradiated increases with 
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m the laboratory are not very sensitive to 
radiation; therefore, in order to produce un- 
mistakable changes, one is obliged to use 
verr' large doses of radiation, and, to do this 
in a period of time which is short in corn- 


point of view, lies in the fact that four 
growing tissues present in the seedlings may 
be studied under identical environmental 
conditions. Large numbers of seeds can be 
handled conveniently in the laboratory, tlms 



Fig. 21, Schematic representation of growing parts of wheat seedling. 


parison to the life cycle of the material, it 
is necessary to have very powerful sources 
of radiation. This difficulty was overcome 
in our experiments by selecting two organ- 
isms which are rather sensitive, and b_v em- 
ploying the most powerful sources of 
radiation available. 

Germinating seeds (19 to 27 and others) 
and Drosophila eggs (28 to 32) have been 
employed by various investigators to studv 
radiation effects. Ware Cattell (33), work- 
ing in this laboratorr-. studied tlie growth 
of wheat seedlings under different coiidi- 
tions and developed a technic which has given 
reliable results. This material possesses 
several distinct advantages, in addition to 
its being reasonably sensitive to radiation. 
1 lie most important of these, from our 


making possible the use of statistical meth- 
ods. 

2. Experimental Technic . — ^The technic 
employed in our experiments was as fol- 
lows. Wheat was obtained from the South 
Dakota Agricultural Experiment Station, 
the variety which we found to have the 
greatest fertility and to give the most con- 
sistent results being known as “Jvota.” A 
large number of seeds rvere first soaked for 
three hours in tap water, and from these 
only the most uniform in size and appear- 
ance were selected. These were placed in 
moist chambers consisting of large Petri 
dishes with moist filter paper at the bottom. 
They were allowed to develop in darkness 
in the moist chambers at 19.5° C. for 18.5 
hours. At the end of this period the grow- 




26 


RADIOLOGY 


TABLE Vn 

GAMMA-RAV' EMISSION OF PACK 


Distance 

(cm.) 

Witli 
graphite 
i chamber 
r/min. 

With 

lead 

chamber 

r/min. 

Ratio 

I 6.5 

2.82 

2.77 

1.02 

' 7.0 

2,SS 

2.47 1 

1.04 

as 

l.&l 

1.77 

1.04 

10.0 

i 

1.39 

1.32 1 

i 

1.05 


At this point it mny be well to report cer- 
tain tests made with a spherical graphite 
chamber, kindly given to us by Dr, Otto 
Glasser some years ago, and which has been 
used extensively for X-ray measurements. 
The ionization current of this chamber is 
measured by means of a cpiartz fiber elec- 
trometer to which it is attached through a 
flexible amber cable. Two methods of cali- 
bration were employed : ( 1 ) By placing the 

graphite chamber in a beam of gamma rays 
of known intensity, as for the calibration of 
the lead chamber; (2) by placing the cham- 
ber in an X-ray beam of known intensity, 
according to the usual procedure. The in- 
strument was then used to determine the 
gamma-ray emission of the pack. On ac- 
count of the great thickness of lead present 
between the radium and the electrometer, 
the “blank” leakage of the instrument was 
negligible in all cases. The calibration of 
the graphite chamber with gamma rays gave 
us the relation 1 division per minute — 
0.383 r per minute. Measuring the emission 
of the pack at different distances with thi.s 
calibrated chamber, we obtained the results 
given in Column 2 of Table VI. The values 
obtained with the calibrated lead chamber 
are given in the third column for compari- 
son. The ratios between corresponding 
readings are shown in the last column. 
From these it will be seen that the two cham- 
bers. m/icn calibrated by gamma rays, give 
essentially the same values for the intensity 


of radiation emitted by tlie pack. Since the 
two chambers differ widely in absorbing 
power, this close agreement indicates that 
the quality of gamma rays used for the cali- 
bration is essentially the same as the quality 
of the gamma radiation emitted by the pack. 

The calibration factor for tlie graphite 
chamber obtained with hard X-rays of the 
type generally used in therapy, was found to 
be 1 division per minute = 1.47 r per min- 
ute. Applying this to the readings obtained 
for the pack, we find the gamma-ray emis- 
sion to be 5.3 r per minute at a distance of 
10 centimeters. It is important to note that 
this is 3.8 times larger than the value ob- 
tained with the same chamber when cali- 
brated with gamma rays. 

Such a large discrepancy could not be pre- 
dicted and is difficult to account for. At the 
present time we can offer no satisfactory 
explanation, but the problem is being in- 
vestigated furtlier. Accordingly', the value 
given here for the gamma-ray emission of 
one gram of radium at one centimeter dis- 
tance (36 r/min.) should be regarded as a 
preliminary' estimate which is subject to 
modification later. A simpler way of in- 
vestigating the problem is now available to 
us. The 900 K.V. X-ray tube recently de- 
veloped by' Dr. Coolidge has been installed 
at the Memorial Hospital. This produces 
radiation comparable in quality' to the 
gamma ray'S of radium, but of much greater 
intensity than is possible to obtain with the 
present radium supply of the Hospital, and, 
therefore, our measurements will be facil- 
itated considerably'. 

PART n (biological) 

1. Selection of Material . — In attempting 
to study quantitatively the biological action 
of radiation one is confronted with many 
practical difficulties. As a rule, living or- 
ganisms which can be handled conveniently 
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fairly homogeneous, and of high penetrating 
power, to minimize inequalities in the dis- 
tribution of radiation within the biological 
material. These requirements were met by 
operating the X-ray tube at 165 K.V. and 


maintain the conditions under which it had 
been calibrated. A stabilizer in the tube cir- 
cuit kept the current practically constant at 
20 ma. throughout. The primary voltage of 
the transformer could be adjusted to the de- 



20 ma., using a copper filter 2.04 nun. thick, 
and placing the material at a distance of 50 
cm. from the target. 

The intensity of radiation at this distance 
was measured by means of an ionization 
chamber which had been calibrated against 
our standard chamber under analogous con- 
ditions. Measurements were made “in air” 
and with “back scattering,” as in the case of 
the radium pack (See Part I). The same 
water tank and the same thin-walled cellu- 
loid chamber were used. The irradiated field 
in the case of the X-rays was 12 X 12 cm., 
and the back scattering amounted to appro.v- 
imatel}' 50 per cent of the intensity in air. 
During the irradiation period the X-ray 
machine was under constant observation to 


sired value by means of a slide wire rheostat. 
In most cases ionization measurements were 
made before and after the material was 
irradiated. The intensity was seldom found 
to be appreciably different. 

In order to avoid complications due to 
secondary radiations the seeds were sup- 
ported on very thin cellophane (0.025 mm.) 
while they were being irradiated. Two 
layers of cellophane were stretched over an 
ordinary embroidery hoop made of thin 
wood. On this was placed a piece of moist 
filter paper. The seedlings were then 
arranged in rows on the paper with the 
shoots pointing upward. A second embroid- 
ery hoop of smaller diameter with one sheet 
of cellophane stretched across was then 
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ing parts of the wlieat eml^ryo were burst- 
ing through tile surface of tlie swollen seed, 
and those showing the greatest uniformity 
as to appearance, vitality, and degree of 
growth were selected for the experiments. 


refer as secondary roots. As previously 
stated, these growing parts are just breaking 
through the seed coat at the time that the 
material is utilized in the radiation experi- 
ment. 




Fig. 22-A (above). Cellophane moist chamber (open). 
Fig. 22-5 (below). Cellophane moist chamber (closed). 


During the first several days of growth 
of the plantlet five growing parts are pres- 
ent, as shown diagrammatically in Figure 
21. Two of these, one within the other, 
grow upward to form the stalk of the wheat 
plant, while three grow downward to form 
the roots. The former consist of the 
coleoptUc, or leaf sheath, which forms the 
first leaf above the cotyledon, and a mass 
of tissue witliin, which will later push 
through the coleoptile to form the second 
leaf. The latter will be spoken of as the 
shoot. Of tire three parts growing down- 
ward, the one which appears first is the main 
root coming from the embryo, and this may 
be called the primary root. Following im- 
mediately are two lateral roots which are 
preciselv alike in appearance and growth 
activity ; accordingly they may be considered 
as identical tissues, and to these we shall 


Two sources of radiation were employed 
in this e.xperiment. One, the four-gram 
radium pack, has already been described in 
the first part of this paper. The other was 
a Coolidge X-ray tube with a tungsten 
water-cooled target so that it could be oper- 
ated at 200 K.V. and 30 ma. if desired. The 
power was supplied to the tube by a high 
tension transformer equipped with a cross- 
arm switch for full wave rectification. Since 
the main purpose of the e.xperiment was to 
compare effects produced by radiation when 
only the quality factor was varied, the out- 
put of radiation was adjusted to equal that 
of the pack at the respective distances used. 
This equality was first based on the ionizing 
power of the radiation and later on its 
biological effectiveness. It urns decided at 
the outset, however, to use highly filtered 
X-raj's, which could be considered to be 
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trol seedlings, this variation introduces no 
serious difficvdties. 

The seeds were removed from the moist 
chambers and the length of the growing 
tissues was measured along a millimeter 
rule, by one person, to minimize personal 
errors, the measurements being recorded on 
an adding machine by a second person. It 
was found that by recording the measure- 
ments for two tissues at a time this labori- 
ous procedure was facilitated considerably; 
nevertheless it required usually about four 
hours to carry out the measurements for one 
experiment. In this period of time an ap- 
preciable growth takes place, and for this 
reason the seeds which received the same 
dose of one type of radiation (as well as 
the controls) were kept in two separate 
moist chambers, as previously mentioned. 
There were then two sets of seedlings (30 
in each chamber) for either type of radia- 
tion. The sequence of measurement for 
one set was from controls to those which 
had received the maximum dose and for the 
other set the measurements were made in 
the reverse order. Since the results of the 
two sets were then averaged, the growiih 
which occurred during the time of measure- 
ment was thus taken into account. 

In spite of the great care exercised in the 
experimental procedure, considerable irreg- 
ularity was found among individual experi- 
ments. For this reason seven or eight sep- 
arate experiments were performed under as 
nearly identical conditions as practicable. 
The results given here were derived from 
these experiments, and are shown as aver- 
age cun'es. Points corresponding to single 
determinations are included in some of the 
charts in order to show the magnitude of 
the discrepancy just mentioned. 

3. Results Obtained zvith Wheat Seed- 
lings . — After preliminary tests rvere made 
with the X-rays in order to get the range 
of doses to be given the seedling.s, the out- 
put of the X-ray machine was adjusted to 


the same value as that of the radium pack 
at 6 centimeters. Seedlings were then ex- 
posed to the two types of radiation for cor- 
respondingly equal periods; accordingly the 
doses expressed in roentgens were the same 
in both cases. It was found, however, that 
under these conditions the gamma rays 
were about three times as effectir-e as X- 
rays. It was then decided to increase the 
output of the X-ray machine to about three 
times the initial value, in order that sub- 
stantial!)' equal biological effects might be 
produced in the seedlings, for the same 
length of exposure to X-rays arid gamma 
rays. 

The results for a number (7 for X-rays 
and 8 for gamma rays) of these experi- 
ments carried out under the same conditions 
(as nearly as possible) are all given in this 
paper. In Figure 24 only the effect on the 
shoots of tlie seedlings is shown, in order 
to simplify tlie discussion. In the upper 
part of the figure the results are plotted in 
terms of exposure time in minutes and per- 
centage length of the shoots, taking the 
average length of the shoots of the controls 
as 100 per cent. Inspection of the Lvo 
solid cun’^es shorvs at a glance that, within 
the limits of experimental error to be ex- 
pected in work of this sort, the nature of 
the effect produced by the two types of 
radiation is essentially the same. Or, 
strictly speaking, we should say that the 
variation of the effect with the magnitude 
of the dose, follows the same law in both 
cases (although equal doses do not produce 
the same effect). In other words, to pro- 
duce a given increment of the effect in both 
cases the doses must be increased in the 
same proportion. From this it may be in- 
ferred that the primary action of radiation 
on the material under consideration is essen- 
tially the same for the two tvpes. 

It will be noted from the legend at the 
right of the upper curves that the ratio of 
the intensities of the X-ray and gamma- 
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placed over the seeds, to reduce the normal 
evaporation of water. It should be remem- 
bered in this connection that the target of 
tlie X-rav tube was cooled bv circulating 
water and therefore there was practically no 



Fig. 23-S. Control seedlings at the time of meas- 
urement. 


heat emission from the tube. Accordingly 
the seeds were not exposed to heat while 
they were being irradiated with X-rays. In 
the experiments witli gamma rays the cello- 
phane cover was omitted, since the rim of 
the pack was brought down in contact with 
the cellophane tray and acted as the cover 
to retard evaporation, ^^dlen the Avater 
tank was used the cellophane tray was sup- 
ported in actual contact with the surface of 
the water by means of a strip of gauze 
stretched across the tank. 

About eight hundred seedlings, selected as 
previously explained, were used for one ex- 
periment. They were divided at random 
into two equal parts for the radium and X- 
ray exposures, respectively. From each lot 
60 seedlings were picked at random and 
were kept in small moist chambers as con- 
trols. The remainder were placed in two 
cellophane chambers, each containing about 


340 seedlings. One of these and one con- 
trol dish were taken to the X-ray machine, 
and the other lot, with its control, was car- 
ried to the radium pack room. The expo- 
sures were started immediately so that both 
sets of seedlings were irradiated simulta- 
neously and at the same age. The controls 
during this period were kept, respectively, 
in the same room as these undergoing irra- 
diation, to minimize the influence of possible 
differences in room temperature. In either 
case they were effectively shielded from 
radiation. 

At the end of a predetermined time of e.x- 
posure, 60 seedlings were picked from dif- 
ferent parts of the cellophane tra}" and re- 
mo-ved to two small moist chambers (30 in 
each) which were then placed near the con- 
trol dish. The remaining seeds were again 
exposed to radiation to continue the treat- 
ment. At the end of the second period 
(usually equal to the first), anotlier lot of 
60 seedlings was removed from the cello- 
phane tray as before. This process was 
continued until the last 60 seeds were given 
the maximum dose planned for the experi- 
ment. Following this, all the moist cham- 
bers were taken to the constant temperature 
chamber and were kept there at 19.5° centi- 
grade. 

Seventy hours later (i.c., 94 hours after 
the seeds were first put to soaking in water), 
the four parts of the seedling, mentioned 
above, were measured for linear growth. 
At this age the shoot and sheath of the con- 
trol seedlings are usually of the same length 
— about 30 to 40 mm. : the primary root is 
57 to 80 mm. in length, and the secondary 
root is 33 to 50 millimeters. It will be 
noted that essentially the same percentage 
variation is present in the growth of the 
four tissues. It was found also that tlie 
same range of variation in length existed m 
the case of the irradiated seedlings. Since 
Ave are concerned here Avith ratios between 
the degree of groAvth of irradiated and con- 
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of 2.91. The constancy of this ratio, of 
course, is a consequence of the close agree- 
ment of the two curves in the upper part 
of the figure. Its magnitude (2.91) indi- 
cates that the intensity of the X-ray beam 
(7.8 r/min.) Nvas not quite high enough in 
comparison to the intensity of the gamma- 
ray beam (2.8 r/min.) to produce equal 
effects in equal exposures. The X-ray in- 
tensity should have been 2.91 X2.8 — S.15 
r/min. instead of 7.8 r/min. If a correction 
on this basis is made in the X-ray curve 
of the upper part of Figure 24, it comes 
closer to the gamma-ray cun-e, as indicated 
by the dotted line. 

We may now consider the results obtained 
with the other tissues of the wheat seed- 
lings. The average curves for all experi- 
ments are shown in Figure 25. As in the 
case of the shoots (which are also included 
in this chart), it is evident that the gamma 
rays were decidedly more effective in reduc- 
ing the growth of the sheaths, primary and 
secondar}' roots. The sensitivity of the four 
tissues to either type of radiation is different 
as shown by the position of the curves in 
the chart, the sheaths being most resistant 
and the primary roots most sensitive, within 
a certain range. The crossing of the cun’es 
for primary and secondar)' roots was found 
in every experiment and therefore is not due 
to experimental errors. It is of consider- 
able importance but its signifiance cannot be 
discussed in this paper. 

An analysis of these results may best be 
made by considering the ratios of the doses 
required to produce the same degree of ef- 
Rct in each tissue. The ratios are given 
m Table IX. Those for the shoots 
(Column 3) are the same as already given 
in Table VIII. 

The same constancy in the ratios for the 
shoots, already noted, is found in the ratios 
for the primary roots, but the average value 

Cliulc, therefore, that the nattire of the cf- 


TABLE IX 


Gamma ray 


Per cent 
of 

growth 

Sheath 

1 

Shoot 

Primary 

root 

Second- 

ary 

root 

80 

3.22 

3.06 

3.63 

3.71 

70 

3.26 

2.89 

3.41 

3.44 

60 


2.84 

3.43 

3.29 

50 


2.93 

3.57 

3.19 

40 


2.83 

3,47 

3.06 

30 




2.92 

Average 

1 3.24 

2.91 

3.50 

3.27 


feet produced in tliis tissue by X-rays and 
gamma rays is essentially the same. The 
relative sensitivity of this tissue to the two 
types of radiation is, however, different 
from that of the shoot. More specifically, 
the roots of the seedlings, zvliilc more sensi- 
tive than the shoots, require relatively more 
X-radiation than gamma radiation to pro- 
duce the same degree of effect, throughout 
the range investigated. The difference is 
3.50 

= 1 . 20 . 

2.91 

It is important to determine whether or 
not this is significant. In the ultimate 
analysis the question hinges on the relative 
positions of the cun'es for shoots and pri- 
mary roots in the chart of Figure 25. for, 
the ratios being substantially constant 
throughout the range, it follows that the 
two average ratios cannot be made equal ex- 
cept by a proportional shift of all the points 
on one or more of the four curves involved. 
In order to attain equality of ratios by 
changing the position of only one curve, tlie 
shift must be about 20 per cent throughout. 
Since each curve represents the average of 
seven or eight experiments, it is hardly 
possible that a constant percentage error of 
this magnitude would be present. On the 
other hand, if equality of ratios is brought 
about by changing the positions of all four 
ounces, the required shift in each is 5 per 
cent plus or minus, which is within the 
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Fig. 24. Curves showing effect of X-rays and gamma rays on the shoot of the wheat seedling. 


ray beams used in this experiment is 2.8; resent averages of all experiments. It is 
therefore, the same effect was produced in evident at a glance that there is a marked 
the shoot by administering 2.8 times as difference between the doses required to pro- 
much X-radiation as gamma radiation in duce the same decrease in growth with X- 
the same length of time. rays and gamma rays. The quantitative 

In the lower part of the chart the same relation between the two may be best ob- 
two curves are plotted in terms of quantity tained by taking the ratio of the doses re- 
of radiation expressed in roentgens. The quired to produce the same degree of effect 
individual experimental points are shown on throughout the range. The values thus oR 
this chart to indicate the degree of varia- tained are given in Table VIII, which is in- 
tion among the different experiments. It is eluded in Figure 24. 

important to note that no points and no ex- It will be seen that for values of the per- 
periments in this series have been omitted or centage growth from SO to 40 the ratios are 
discarded for any reason. The curves rep- essentially the same, with an average value 
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Fig 26 Cunes showing the effects of X-rays and gamma rays on the shoot, when irradiated over 
water to obtain the factor of “back scatter” 


The comparison, however, is not quite justi- 
fied on account of the fact that scattered 
radiation plays an important part in the 
erythema reaction, but was purposely re- 
duced to a minunum in the case of these 


experiments It seemed desirable, there 
ore, to investigate the effect of scatterec 
radiation on the seedlings A large wate: 
tank i\ as used as the scattering medium aiK 
tie seedlings were placed practically m con 
fic VI it 1 the surface of the water, by rest 
>ng tie cellophane tray on a gauze strip a; 
previous} described The results obtainec 
under these conditions, for the shoots, an 
Sn en in Figure 26 


In this experiment the output of the X- 
ray machine was 7 8 r/min , as in the case 
where no scattering medium was used. 
Since the increase in scattering was found 
to be about 50 per cent by measurement 
with the thin celluloid chamber, we can esti- 
mate the intensity at the surface of the 
water to be 11 7 r/min In the case of the 
radium pack we estimated (by e-xtrapola- 
tion) the back scattering at 6 cm to be 11 
per cent Hence the average intensity at 
the level of the seedlings'' was 3 2 r/min 


The seedlings projected into the nm of the nich 
2 mm . therefore, the distance from the radmm ,vas S 8 cm 
and not 6 centimeters Allowance for the Xr er distant 
has been made tn the values given i»»orier aistance 
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Fig. 25. Curves showing effect of X-rays and gamma rays on four growing parts of wheat seedling. 


limits of experimental error. Hence on this 
basis we would conclude that the dilference 
in the two average ratios is not significant, 
and that the existence of a differential 
effect of X-rays and gamma rays is not def- 
initely established by the seedling experi- 
ments. There is, nevertheless, a reasonable 
indication of its existence. 

The ratio for the secondary roots (last 
column of Table IX) is not very' constant 
throughout the range. By inspection of the 
curves of Figure 25, it will be noted, how- 
ever, that the most accurate ratios are those 
determined from points on the steep part 
of the curves, which fall between the 60 
and 40 per cent growth levels. For these 
points the difference between irradiated 
seedlings and controls is large, and errors 
in linear measurements are relatively less 
important. Furthermore, tlie position of this 
portion of the curve is affected but little by 


appreciable differences in the experimental 
points, on account of the steep slope of the 
curve in that region. Considering, there- 
fore, the secondary root ratios for the 60, 
50, and 40 per cent growth points, the dis- 
crepancy is not large enough to be signif- 
icant, on the basis of the information avail- 
able at present. 

The average ratio for this tissue falls be- 
tween the ratios for shoot and primary root, 
the difference being too small to be attrib- 
uted definitely to a differential effect. The 
same conclusion applies to tlie ratios for the 
sheaths, particularly since tlie two valu"' 
given in the table refer to points on the 
upper part of the curv^es. 

It will be seen later that X-rays and 
gamma rays are about equally effective m 
producing erythema on the human skin, 
whereas in the experiments just described 
gamma rays are distinctly more effective. 
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as will be seen from the table incorporated 
in Figure 26. 

These results may be explained, at least 
in part, by the following considerations. 
The scattered radiation as measured by the 
celluloid chamber amounted to 11 per cent 
in the case of gamma rays. This radiation, 
being considerably softer than the primary 
radiation, is less effective biologically, for 
the same reason that X-rays are less effec- 
tive than gamma rays, according to our ex- 
periments. Therefore, its contribution to 


TABLE X 



the observed effect was less than 11 per cent 
by an unknown amount, which brings the 
difference within the experimental error. 

In the case of X-rays the discrepanc}' be- 
tween ionization measurements and biolog- 
ical effect is greater and more difficult to 
account for. In addition to the above- 
mentioned influence of the difference in 
quality between primarv and scattered radi- 
ations, we may consider the question of 
position of the shoots with respect to the 
surface of the water. For this purpose we 
may include the corresponding results ob- 
tained with other growing parts of the seed- 
lings. The ratio of time exposures to X- 
rays required to produce equal effects in the 
primary roots irradiated in air and on 
water was found to be 1.58; the correspond- 
ing ratio for the secondary roots was 1.32. 
We have, then, the following graded varia- 
tion in these ratios: for shoots 1.25 for 
secondary roots^ 1.32, for primary roots 
1.58, and for ionization in the celluloid 
chamber 1.50. If we consider the relative 
positions of the three tissues with respect to 
the surface of the water, we find that they 
are m the above order, the shoots bein- 
arthest and the priman- roots closest to 
le water. (The ionization chamber was 
half submerged.) The difference in dis- 
tance for the tissues, of course, is not laZ 
A suming, however, the presence of some 
r- secondary radiation at the surface 


of the water, the difference in the position 
of the tissues may readily account for the 
observed results. The seed itself would 
emit secondarj- radiation, but it would 
nevertheless screen the shoot from a consid- 
erable part of the ver}' soft radiation orig- 
inating in the water. 

It would seem, therefore, that there is 
good agreement between the percentage of 
back scattering determined by ionization in 
a very light chamber half submerged in 
water, and that determined by a biological 
material placed very close to the surface of 
the water. This conclusion is confirmed by 
the results obtained with fly eggs, as will 
be seen later. Never tireless the problem de- 
serr'es further investigation. 

Oir the basis of the experimental results 
we can calculate the effective intensities of 
the X-ray and gamma-ray beams at the sur- 
face of the water. From these, we obtain 
2.84 as the average ratio of X-ray and 
gamma-ray doses required to produce the 
same degree of effect in the seedling shoots, 
a result which agrees very closely with the 
average value of 2.91 found in the case of 
seedlings irradiated in air. The correspond- 
ing ratio calculated on the basis of the in- 
tensities measured with the celluloid cham- 
ber was found to be 3.14, which differs 
from 2.91 by 8 per cent. Therefore, no 
matter how the ratios are obtained, it is evi- 
dent that gamma rays are about three times 
as effective as hard X-rays in producing the 
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Fig. 27. Curves showing the effects of X-rays and gamma rays on Drosophila eggs 3 to S hours old. 


The curves in the upper part of the figure 
•were plotted from these values. 

The average ratio of gamma-ray and X- 
ray doses for equal effects was found to be 
3.14. In view of the fact that the corre- 
sponding ratio in the case of the seedlings 
irradiated in air was found to be 2.91, we 
may conclude at once that the admixture of 
scattered radiation dqes not alter materialh' 
the relatir-e effectiveness of X-rays and 
gamma rays. 

It is of interest to, note, however, that the 
increase in biological effect due to the pres- 


ence of scattered radiation was not found 
to be in accord with our estimates; in fact, 
no increase is apparent in the case of gamma 
rays. The curves and table in the lower 
part of Figure 26 show this very well, the 
curves being plotted in terms of time of ex- 
posure. Accordingl 3 % the fact that the two 
gamma-ray curves practically coincide indi- 
cates that tlie radiation scattered by the 
water contributed little, if at all, to the effect 
on the seedlings. In the case of X-rays the 
contribution amounted to about 25 per cent, 
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may conclude that there is a differential ef- 
fect due to the quality of radiation between 
seedling shoots and Drosophila eggs when 
irradiated imder the conditions of our ex- 
periments. 

Similar experiments carried out with the 
eggs on tlie surface of the water in a large 
tank gave the following results. The scat- 
tered radiation in the case of gamma rays 
had apparently no influence on the eggs, the 
ratio for equal exposure times with and 
without water being practically one. In the 
case of X-rays the scattered radiation 
amounted to 43 per cent as determined by 
its effect on the fly eggs. The ratio of 
X-ray to gamma-ray doses for equal effects, 
when back scattering was included, was 
found to be 3.8, which agrees with the cor- 
responding value for eggs irradiated in air 
(4.1) to within 8 per cent and confirms the 
general conclusion previously reached. 

5. Comparison on the Basis of Skin 
Erythema . — The fact that gamma rays, 
ivhcn measured according to the method de- 
scribed in Part I, are three to four times more 
effective, biologically, than X-rays, raises 
the question as to whether the conditions of 
measurement are comparable to those exist- 
ing in the biological media employed. It has 
been pointed out already, however, that the 
ratio of effectiveness is not the same for all 
the tissues investigated. This suggests the 
existence of a true differential effect xoith 
respect to quality zvhich is independent of 
any method of measurement. 

Since both radium and X-rays have been 
used at the Memorial Hospital for many 
years in the treatment of patients, the 
amounts of these two types of radiation re- 
quired to produce skin erythema are known 
with a fair degree of accuracy. Further- 
more, numerous skin tests have been made 
by members of this laboratory during the 
last ten years to establish the “threshold 
err’thema” doses under proper experimental 
conditions. Accordingly we are in a position 


to compare X-rays and gantma rays as to 
their relative effectiveness in producing 
erythema of the human skin. 

Considering first the experimental data on 
threshold erythema (IS, 16, 17, 18), we 
have; A tube of radon filtered by 2 mm. of 
brass and 2.4 mm. of pure gum rubber 
placed at a distance of 2 cm. from the skin, 
produces an erythema on the average patient 
with an exposure of 830 millicurie-hours. If 
the tube is considered as a point source, this 
corresponds to 450 roentgens. Applying a 
correction of 5 per cent for the length of 
the radon tube used at this distance, accord- 
ing to charts published from this laboratory 
(15), the threshold erythema dose under 
these conditions reduces to 430 r. 

Threshold erythema doses for the pack 
are not known with the same degree of ac- 
curacy, because therapeutic doses are seldom 
administered at one sitting. A fair estimate 
for the 6 cm. distance is 10,500 mg.-hrs., 
and for the 10 cm. distance 22,000 mg.- 
hours.’’ Using these figures, we find that the 
erjlliema dose with the pack is 500 r, in- 
cluding back scattering and faking the in- 
tensity at the center of the beam as a basis 
of calculation. If the average intensity over 
the field is taken instead, the dose reduces to 
480 r. It is difficult to decide which one of 
these two values really applies. Accordingly 
we may take for our present purposes 500 r 
as the most probable value for the erythema 
dose when gamma rays are used. This, of 
course, is based on the measurement of gam- 
ma rays according to the method described 
here. 


Similar uncertainties exist in regard to 
the erytliema dose for X-rays. From our 
own experience and the values reported in 
the literature, we may say that 600 r de- 
livered by hard X-rays (say, 200 IC.V. and 
0.5 mm. copper filter) will produce an 
erytliema comparable with that produced by 


wfcJrrT,,.. ‘ .racKS applied at a distance of 6 cm. 
lioOO mg.fhours from 9,000 to 
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biological changes observed in the wheat 
seedling shoots. 

4. Results Obtained zvith Drosophila 
Eggs . — The technic of collection of Dro- 
sophila eggs has been described by Packard 
(29), who has used this material very ex- 
tensively in his work with radiation. Essen- 
tially the same procedure was followed 
by us. 

Preliminary experiments showed that the 
sensitivit)' of the eggs to radiation varies 
markedly with age. Eggs three to five 
hours old are about five times more resistant 
than eggs one hour old, reckoning age from 
the end of a two-hour collection. This is 
true for both X-rays and gamma rays. It 
is important, therefore, to know the age of 
the eggs at the time they are irradiated, or 
at least to make sure that eggs within the 
same age range are used throughout. In 
our e.xperiments it was decided to irradiate 
both seedlings and eggs simultaneously, in 
order to eliminate any possible variations in 
dosage between the two determinations, and 
for this purpose it was necessary to have a 
large supply of eggs available at a definite 
time (when the seedlings were of the proper 
age). For practical reasons this could be 
done best by collecting the eggs the day be- 
fore they were to be irradiated. 

Eggs were always collected from actively 
laying flies within a period of from two to 
three hours and were removed immediately 
to a refrigerator, and kept there at a con- 
stant temperature of 12° C. until the fol- 
lowing morning. At this temperature de- 
velopment is brought almost, if not entirely, 
to a standstill. The manipulations neces- 
sary in the preparation of the eggs for irra- 
diation necessitated exposure of the eggs to 
room temperature of 21 to 26^^ C. for a cer- 
tain period — from three to four hours in 
each case. Eggs were spread evenly over 
small pieces of black filter paper about 1 cm. 
square, which were then placed in the cen- 
tral portion of the cellophane moist cham- 


bers containing wheat seedlings. It is evi- 
dent that the age of the eggs used in the e.x- 
periments is not known very definitely. 
However, the same technic was used 
throughout and there were no large differ- 
ences in age even though we may not be able 
to assign a definite value to the equivalent 
average age. Indirectly this is shown by 
the close agreement of the results obtained 
at different times. 

The experimental results are given in 
Figure 27. Since the eggs were placed in 
the center of the cellophane dishes, the in- 
tensity measured at this point in the gamma- 
ray beam (3.16 r/min.) has been used in the 
calculation of doses. The ratio of the in- 
tensities for X-rays and gamma rays is, 
therefore, 2.47. From the curves in the 
upper part of Figure 27 it is evident that, 
in spite of this difference in intensity in 
favor of X-rays, the gamma rays produced 
much more nmrked effects in equal e.xpo- 
sures: the relative effectiveness of the two 
may be expressed again as a ratio of doses 
for the same degree of effect. The ratios 
obtained from the curves in the lower part 
of the figure are given in the table. As in 
the case of the wheat seedlings, the con- 
stancy of the ratio is also present here: the 
average value is 4.1. 

In this connection it should be recalled 
that the conditions of irradiation for seed- 
lings and eggs were identical, since they 
were e.xposed simultaneously. (The differ- 
ence in the gamma-ray intensity noted above 
was due to the fact that the eggs occupied 
a small area at the center of the cellophane 
dish, whereas the seedlings were spread 
throughout the remaiiiing portion of the 
field.) N^evertheless the dosage ratio in the 
case of the seedling shoots was found to be 
2.9, and, in the case of the fly eggs, 4.1.® 
Since the difference between the two cannot 
be attributed to experimental errors, we 

®rf the average instead of the maximum, intensity is taken 
as applying to the eggs as well as the seedlings, the ratio 
becomes 4 6 
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hour. Irradiating Drosophila eggs of a cer- 
tain age under these conditions we find that 
50 per cent are killed by an exposure of two 
hours. We conclude from this that the 
er}^thema dose is one-half that required to 
kill 50 per cent of the eggs at this age. We 
then acquire four grams of radium for use 
in a “pack” and we wish to determine the 
erj'thema dose in milligram-hours for a cer- 
tain setting of the appliance. Using Drosoph- 
ila eggs of the same age as those irradiated 
with X-rays, we find that at a distance of 
six centimeters from the radium. 50 per cent 
are killed by an exposure of one and one-half 
hours. From the ratio obtained in the case 
of X-rays we conclude that an exposure of 
tliree-quarters of an hour given with the 
pack at 6 cm. should produce an erythema. 
The milligram-hour dose determined in this 
way would then be 4,000 X “ 3,000 mg.- 
hrs., which is about one-third of the correct 
value (10,500 mg.-hrs.). Therefore, on this 
basis patients would be undertreated (if one 
intended to administer an erythema dose). 
Reversing the procedure outlined above so 
as to “calibrate” by means of Drosophila 
eggs an X-ray machine from a knowledge 
of the erythema dose for the radium pack, 
would result in the administration of X-ray 
doses about three times larger than the 
erythema dose — with probable disastrous 
consequences. 

(2) Having once found a difference in 
the biological effectiveness of gamma rays 
relative to that of X-rays, for some tissues, 
it follows that similar differences may be 
found for other tissues. In particular such 
differences may be present in the case of 
normal and pathological tissues of the human 
body. Accordingly the relative sensitiveness 
of these tissues must be determined for each 
quality of radiation employed. It may be 
found tlien that some tissues are relatively 
much more sensitive to gamma rays than to 
X-rays, and vice versa. This will provide a 
criterion for the .selection of the type of 


radiation best suited for the treatment of 
any particular case. X-rays of a certain 
quality may be best in some instances and 
gamma rays in others. 

(3) The greatest difference reported in 
this paper was found between the tissues 
used in the experiments and human skin. 
That is, gamma rays are three to four times 
more effective than X-rays in producing 
changes in wheat seedlings and Drosophila 
eggs, but they are only 1.2 times as effective 
in producing skin erythema. Since the ex- 
perimental tissues were all embryonic, rapid- 
ly growing and rather sensitive to radiation, 
we may draw the provisional conclusion that 
these three properties of the tissues inves- 
tigated were responsible, at least in part, for 
the observed results. These properties are 
also found in some human cancers. In such 
cases there should be a noticeable differential 
effect with respect to the quality of radiation. 

Unequivocal experimental information 
bearing directly on this point is not available 
at present. There is, however, considerable 
subjective evidence based on clinical observa- 
tions, which substantiates our conclusions. 
Radiologists who have used X-rays or large 
quantities of radium for the treatment of 
deep-seated tumors by external applications, 
are of the opinion that better results are ob- 
tained in some cases by radium than by X- 
ray treatments. For the proper interpreta- 
tion of this observation one must consider 
the dose of radiation which can be delivered 
by the two methods. While gamma rays are 
much more penetrating than the hardest X- 
rays used so far, practical limitations of the 
quantity of radium available make it im- 
possible to place the source at a great 
distance from the skin. Hence the advantage 
of greater penetrating power is more than 
offset by the operation of the inverse square 
law. In fact, it is found by actual measure- 
ments that hard X-rays deliver to a depth 
of 10 cm. in a water phantom, about 35 to 
40 per cent of the radiation reaching the sur- 
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500 r of gamma radiation. The erythema in 
both tJiese instances is probably more marked 
than our threshold erythema, for which the 
gamma-raj" dose is known to be 425 r. For 
purposes of comparison, we shall use 500 r 
for gamma rays and 600 r for X-rays. This 
makes the ratio between the two 1.2 as 
against 3 to 4 found for the seedling and fly 
tissues studied experimentally. 

It is important to note that the difference 
between these ratios is much greater than the 
uncertainty in the individual values used. 
Furthermore, this difference is independent 
of our method of measurement of gamma 
rays. Thus if we measure gamma rays by 
means of a small (graphite) chamber, as 
done by Glasser, the absolute values of the 
gamma-ray doses will all be about four times 
larger. The erythema dose for gamma rays 
will then be about 2,000 r, which is 3.3 
times larger than the X-ray dose of 600 r. 
On the other hand, the doses which produce 
equal effects in Drosophila eggs will be about 
the same for both X-rays and gamma rays. 
Therefore, no matter how the radiation is 
measured, there is a distinct difference in the 
effectiveness of X-rays and gamma rays, for 
some biological effects. 

6. Discussion . — The results derived from 
our biological experiments are summarized 
in Table X. They represent averages in two 
different respects; (1) At least several 
entirely separate experiments were carried 
out (both with and udthout “scatter”) from 
which average curves were obtained; (2) 
then ratios were obtained from these cun^es 
for different degrees of effect and the 
average of these for each tissue was de- 
termined. By this treatment of the results 
biological variation and experimental errors 
are reduced to a minimum. 

Each figure in the table represents the 
ratio of the X-ray dose to the gamma-ray 
dose required to produce the same degree of 
effect in a given biological material. Since 
all the ratios are greater than one, it is 


evident that in every case it takes more X- 
radiation than gamma radiation to produce 
the same degree of biological effect. But it 
is most important to note that the greater 
relative effectiveness of gamma rays is not 
the same for all tissues investigated. Thus 
gamma rays are 2.9 times as effective as X- 
rays in reducing the growth of the shoots 
of the wheat seedlings, but they are 4.1 
times as effective in killing Drosophila eggs. 
In producing skin erythema this greater ef- 
fectiveness is onl}' 1.2 times tliat of X-rays. 
These differences are so large that they can- 
not be attributed to uncertainties in the indi- 
vidual values, considering the method by 
which they were obtained. We must con- 
clude, therefore, that they establish the 
existence of the differential action of radia- 
tion (with respect to quality), which has 
been suspected but has never before been 
demonstrated experimentally. 

This conclusion is independent of the 
method by which radiation is measured, 
since it is based only on the differences 
found among the dosage ratios for various 
tissues. The measurement of gamma rays 
by' the method described in Part I influences 
only' the magnitude of the individual ratios, 
but not the relative values. 

Certain conclusions of some practical im- 
portance may' be derived from these results: 

(1) There can be no unit of radiation 
(phy'sical or biological) which expresses its 
biological effectiveness irrespective of quah- 
ty', over a wide enough range to include 
gamma rays. A “biological” unit is no better 
in this respect than one based on some physi- 
cal effect produced by radiation of tlie ty'pe 
considered here. 

This is evident from the following illus- 
tration, in which we shall purposely avoid 
any' reference to a common physical unit of 
radiation for both X-rays and gamma rays. 
Suppose that we know the exposure time to 
produce an ery'thema, with a certain X-ray 
machine under definite conditions, to be one 
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face of the water; while the corresponding 
depth close for a radinm paclc at 10 cm. from 
the surface is about 23 per cent. Since the 
quantity of radiation reaching a tumor at 
this depth is considerably less in the case of 
the pack, the better (or even equally good) 
clinical results obtained by this method of 
treatment cannot be accounted for except by 
assuming that the gamma rac^s reaching the 
tumor are considerably more effective ott 
this tissue than X-rays. Clinical obsen'a- 
tions, therefore, justify (at least provision- 
ally) the application of our experimental 
findings to radiation therapy. W^e may con- 
clude, therefore, that the quality of radiation 
to be used for the treatment of any particu- 
lar case should be chosen with respect to its 
relative effectiveness between tumor and 
surrounding normal tissues (including the 
skin). Other conditions being equal, certain 
tumors should react better to gamma rays 
than to X-ra 3 ’S, and rice versa. This adds in- 
terest to the use of much higher voltages in 
X-ray tlierapy. 

7. Summary. — (a) A direct method of 
measuring gamma rays in roentgens has 
been described. In principle, it is the same as 
the one ordinarily used for standardization 
measurements with X-rays. With the meth- 
od and apparatus used by us the gamma-ray 
emission of one gram of radium was found 
to be 36 r/min. at a distance of one centi- 
meter. 

(h) Experiments have been described 
which make possible tlie direct comparison 
of biological effects produced by X-rays and 
gamma rays in five different tissues. 

(c) The experimental results show that 
'the quantity of radiation required to produce 

a certain degree of effect in a given tissue 
depends on the quality of the radiation. 

(d) Therefore in radiation therapy the 
radiosensitivity of all tissues in the ir- 
radiated volume should be known for each 
quality of radiation employed. 
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face of the water; wliile tlic corresponding 
depth dose for a radium pack at 10 cm. from 
the surface is about 23 per cent. Since the 
quantity of radiation reaching a tumor at 
this depth is considerably less in the case of 
the pack, the better (or even equally good) 
clinical results obtained by this method of 
treatment cannot be accounted for except by 
assuming that the gamma rays reaching the 
tumor are considerably more effective oji 
ihis iissHc than X-rays. Clinical observa- 
tions, therefore, justify (at least provision- 
ally) the application of our experimental 
findings to radiation therapy. We may con- 
clude, therefore, that the quality of radiation 
to be used for the treatment of any particu- 
lar case should be chosen with respect to its 
relative effectiveness between tumor and 
surrounding normal tissues (including the 
skin). Other conditions being equal, certain 
tumors should react better to gamma rays 
than to X-rays, and vice versa. Tins adds in- 
terest to the use of much higher voltages in 
X-ray tlierapy. 

7. Summary. — (a) A direct method of 
measuring gamma rays in roentgens has 
been described. In principle, it is the same as 
the one ordinarily used for standardization 
measurements with X-rays. With the meth- 
od and apparatus used by us the gamma-ray 
emission of one gram of radium was found 
to be 36 r/min. at a distance of one centi- 
meter. 

(h ) Experiments have been described 
which make possible the direct comparison 
of biological effects produced by X-rays and 
gamma rays in fi^'^e different tissues. 

(c) The experimental results show that 
the quantity of radiation required to produce 
a certain degree of effect in a given tissue 
depends on the quality of the radiation. 

(d) Therefore in radiation therapy the 
radiosensitivity of all tissues in the ir- 
radiated volume should be known for each 
quality of radiation employed. 
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WANGENSTEEN; ACUTE INTESTINAL OBSTRUCTION 


series of I>o\vel obstructions, tbe first to re" 
port for operation, indicative of die signifi- 
cance of local physical findings in tbe early 
diagnosis of ail acute abdominal disasters. 

Abuse of Enanas.—Next in importance in 
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Fig 1, Tracing made by placing a small rubber 
balloon in the obstructed segment and another in 
the intestinal loop distal to the site o£ obstruction. 
In this tracing the activity of the distal bowel is 
greater than in the proximal. The reaction to 
hypertonic intravenous saline and other stimulating 
agents IS the same in the bowel distal to the ob- 
struction as in the proximal. 

making an early diagnosis is appreciation of 
the fact that the patient with acute intestinal 
obstruction may evacuate gas and feces when 
an enema is administered. A large number 
of patients present themselves for surgery 
with late intestinal obstruction e.xhibiting 
meteorism, regurgitant vomiting, and col- 
lapse, and come only when all gas distal to 
the point of obstruction has been evacuated 
by repeated enemas. Just recently a patient 
came to my attention who was suspected of 
having intestinal obstruction but the diag- 
nosis, despite obvious signs of obstruction, 
was not made because gas continued to be 
evacuated by enemas. Finally, the patient 
made his way to the operating table, but be- 
fore the incision was made gas was spon- 
taneously expelled and the surgeon had him 
returned to In’s room. A few hours later 
he (lied, and ivlien an autopsy exami- 
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nation was made the nature of the obstruc- 
tion was, of course, determined. 

This criterion has been subjected to ex- 
perii 7 iental scrutiny in the laboratory by 
sev''ering the lower ileum of dogs and in- 



Fig. 2. Gaseous distention of a short loop of 
small intestine on the left side of the abdomen in a 
patient with acute intestinal obstruction of 7 hours’ 
duration A loop of small intestine adherent to the 
anterior abdominal wall was found near this site 

verting both ends, and it was uniformly 
found that dogs expel enemas following 
complete obstruction of the intestine. It is 
w'dl known that the bowel distal to the 
point of obstruction is anatomically normal 
(19). In other animals with an obstruction 
established in the same manner, but the distal 
end drawn out to the abdominal wail, it was 
found that the transit of barium through the 
distal loop was normal; on the X-ray film 
this loop usually appeared contracted. When 
a balloon was placed in tlie loop distal to 
tlie obstruction the peristaltic activity was 
observed to be similar to that of the normal 
intestine (3) (Fig. I). The bowel distal to 




ELABORATION OF CRITERIA UPON WHICH THE EAPTV nr 
AGNOSIS OF ACUTE INTESTINAL OBSTrSctFon MAY BE 
• MADE, WITH SPECIAL CONSIDERATION OF THE 
VALUE OF X-RAY EVIDENCE^ 


By OWEN H. WANGENSTEEN. M.D., .MiNSEAFOLts, Minn 
F rom the Department of Surgery, University of Minnesota 


T he mortality in acute intestinal 
obstruction continues to be prohibi- 
tively high. Recent reports from large 
municipal hospitals where cases of bowel ob- 
struction are frequently seen indicate that 
from 35 to 60 per cent of patients operated 
upon for acute bowel obstruction die (Mil- 
ler). Despite the fact that marked improve- 
ment is manifest in tlie results of practically 
all other acute abdominal catastrophes, the 
mortality of obstruction to-day is almost that 
of forty years ago. This is due in large 
measure to late diagnosis, for any number 
of statistical studies indicate that when cases 
come to operation early the results compare 
fairly satisfactorily with the issue attending 
the surgery of other acute abdominal dis- 
orders. 

Finney reports a mortality of 36 per cent 
in 217 cases, but within the first 12 hours 
the mortality was 5 per cent and for the 12- 
to-24-hour period, 1 1 per cent. Whereas the 
mortality in the entire group of 128 cases 
of acute intestinal obstruction reported by 
Tuttle was 41.3 per cent, in 13 cases operated 
upon within 6 hours there were no deaths 
and in the 25 patients operated upon within 
12 hours the mortalit}' was 4 per cent. In 
124 cases reported by Brill the mortalitj' 
for the group was 36.3 per cent, but of the 
17 cases operated upon within the first 12 
hours there were no deaths, and of 16 cases 
operated upon between 12 and 24 hours, 12,5 
per cent died. 

DIAGNOSTIC FEATURES OF OBSTRUCTION 
The criteria upon which the diagnosis of 

^Presented before the Minnesota Radiological Societf, Oct, 
25 , 1930 , 


intestinal obstruction is usually made are 
the following: Pain, nausea and vomiting, 
obstipation, meteorism, and collapse. All of 
these symptoms may be obsen^ed at some 
time during the course of obstruction, but 
usually at not sufficiently early an hour to 
afford the patient early remedial help. 

DIFFICULTIES IN DIAGNOSIS 

Absence of Local Physical Findings . — 
There are two factors, I believe, which are 
largely responsible for the difficulty in mak- 
ing the diagnosis. One of these is the ab- 
sence of local physical findings in acute 
bowel obstruction. When obstruction of the 
strangulating variety is present, local physi- 
cal findings are usually in evidence; when, 
however, only the continuity of the bowel is 
obstructed without vitiation of the blood 
supply of tlie intestine, early physical find- 
ings are absent. In all other acute abdominal 
disasters rigidity and tenderness occur early, 
suggestive of the presence of a serious lesion 
within. Were acute cases of appendicitis 
not heralded by the presence of tenderness 
or rigidity, undoubtedly a larger number 
would come to operation when peritonitis 
had already supervened. The very fact, 
however, that acute intestinal obstruction is 
tlie only serious abdominal disorder of an 
acute nature in which ph)'sjcal findings are 
absent early is of great importance. When 
a patient complains of intermittent, crampy, 
colick}' pain, nausea and vomiting, but local 
physical signs are absent, the presence of 
bowel obstruction should immediately be ac- 
corded serious consideration. Patients with 
strangulated external hernias are, in every 
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Fig S-A Gaseous distention in a case of 
suspected intestinal obstruction It is not clear 
whether the gaseous shadow on the left is dilated 
small intestine or whether it is volon 


Fig S-B The same after the rectal administra- 
tion of barium. The gaseous distention is dis- 
tinctlj seen to concern the small intestine 


A patient had convalesced nicely following 
the removal of an acutely inflamed ap- 
pendix and an ovarian cyst encountered in- 
cidental!}, About a w’eek later she com- 
plained of unusually severe “gas pains,” 
which w^ere attended with vomiting. A 
mechanical adhesive type of obstruction was 
suspected, but wdien the ingestion of castor 
oil failed to aggravate the pain and w^as fol- 
low^ed by the evacuation of small amounts of 
gas and feces, and enemas proved equally as 
efficacious, it w'as felt that no interruption 
to the continuity of tlie bowel existed Only 
after se\ eral days, when distention gradually 
increased and the vomiting became regurgi- 
tant in character, w-as it appreciated that a 
partial obstruction was becoming impassable. 

That it is decidedly unsafe to continue the 
expectant treatment in incomplete obstruc- 
tions of an acute nature is a matter of com- 


mon knowledge among surgeons of experi- 
ence. Somewhat more than five years ago 
I had the humiliating experience of losing 
a patient through the belief that a partial ob- 
struction was w'dl tolerated A mechanical 
obstruction developed in a young boy of 8 
years, five days following an operation for 
diffuse peritonitis having its origin in a 
ruptured appendix. The boy, whose condi- 
tion W’as desperate, w'as operated upon rather 
hurriedly and several adjacent loops of the 
ileum w’ere found adherent to the anterior 
abdominal w’all. These attachments w’ere 
separated, but four intestinal fistulas de- 
veloped in the loops adherent to the abdom- 
inal wail. Some months later, the segment 
of intestine concerned rvas excised and an 
intestinal anastomosis made. The immediate 
convalescence was without untoward event, 
but slight vomiting and intestinal distention 
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the point of obstruction is, therefore, physi- 
ologically as well as anatoinicalh' normal. 
Wliy should not the patient with bowel ob- 
struction e.\pel gas.? Only when the ob- 
struction is low clown and complete will no 


militate against the presence of bowel ob- 
struction. 

Distention is a late occurrence in acute in- 
testinal obstruction, and regurgitant romit- 



Fig 3 Gaseous distcntioii of small intestine m 
dog 454 hours after the small intestine had licen ob- 
structed m the lower ileum 

gas be obtained when an enema is given, 
and undoubtedly on the first administration 
of an enema gas may be obtained 

It is, of course, a good plan to give 
enemas when a patient is suspected of hav- 
ing obstruction, and I like to observe the 
following plan in their administration An 
enema, preferably a soap-suds enema, is first 
administered and a responsible attendant is 
present to evaluate tire expulsion Should 
the patient expel gas, and pain continue, an- 
other enema is administered after 20 or 30 
minutes If gas is expelled but pain con- 
tinues, and the other signs point to an ob- 
struction, operation is urgently indicated. 
The evacuation of gas and feces does not 


Fig 4 Gascons distention in a case of peritonilit 
The rclatuely thick intestinal walls between the 
dilated loops suggest the presence of cMidatc be- 
tween them The peritonitis had its origin in a 
suppuratue appendicitis for which the patient was 
successfully operated upon 

ing, significant of the presence of a blocked 
bowel, is, of course, a late sign. The vomit- 
ing which occurs earl} in intestinal ob- 
struction is of a reflex character, nrucli as 
that observed in gallstone or kidne}' colic or 
in acute appendicitis 
Mistrust in Apparently Effectual Cathar- 
sis — Occasionally one hears the oral admin- 
istration of a vigorous laxative such as castor 
oil vaunted as an important aid in determin- 
ing the necessit}" for operation in bowel ob- 
struction Just recently the unreliable in- 
formation obtained tlrrough this practice in 
suspected obstruction came to my attention 
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Fig 7-A Visible gas in small intestine and 
colon m a boy with suspected bowel obstruction 


Fig 7-B The same, three hours later, indicat- 
ing the progression o£ distention of the small 
intestine and the necessity for immediate opera- 


tion 


ature The leukocyte count is not elevated 
except vs hen vomvting has been present for 
some time, when a definite leukocytosis 
usually obtains Alteration in the blood 
chemistry values, viz elevation of the blood 
urea, depletion of the chlorides, and an al- 
kalosts, are, even in high obstructions, late 
signs of the disease and occur usually only 
after fort} -eight hours In low obstruction, 
they are frequently absent at anv time Al- 
tered V allies should therefore not be awaited 
before a diagnosis of intestinal obstruction 
is made 

Danger of Alojplnnc — A serious evil in 
the management of all acute abdominal dis- 
orders IS the administration of morphine 
before the diagnosis has been made Fre- 
quently both patient and plivsician are 
pleasantlv lulled into a sense of temporarj* 
sccuritv by this disguise and the significant 
sentinel warning of intermittent colickw pain 
is silenced until physician and patient are 
apprized bv the increasing distention, re- 
gurgitant overflow vomiting, and other sin- 


ister warnings that bowel obstruction is 
present, but, alas too often, too late to undo 
the harm wrought by the irremediable delay. 
Even following the administration of mor- 
phine, however, loud intestinal borborygmi 
may be heard ov^er the abdomen significant 
of die abnormal peristaltic activity of the 
intestine (5). 

The Stethoscope . — A much neglected cri- 
terion of physical examination in all cases 
of abdominal disorders of an acute nature 
is stetlioscopic examination. When the ab- 
domen is auscultated in the presence of 
a meclianical obstruction, loud intestinal 
noises coincident with the height of the pain 
are heard These are frequently of an ex- 
plosive character Normally, intestinal noises 
may be lieard in the abdomen A metallic 
tinkle, w^hen heard over the abdomen, indi- 
cates the presence of bowel that is dilated 
and alreadv" under tension When sounds 
much like those occasioned by the dropping 
of water in a rain-barrel or caused by in- 
verting a bottle and allowing the water to 
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Fig. 6-^. Radiograph o£ abdomen of a child 
with a gangrenous loop 18 inches in length in the 
mid-abdomen. Gaseous shadows are visible in 
the left and right upper quadrants of the ab- 
domen. No visible gas m the small intestine 
where the gangrenous bowel was found at opera- 
tion. 

persisted. Unfortunately, too much empha- 
sis was put upon the evacuation of a stool 
following the oral administration of castor 
oil and the appearance of ingested charcoal 
in the feces. The unfortunate lad died 
twelve days after the establishment of the 
continuity of his intestine from a partial 
obstruction. The night before, an explosive- 
like expulsion of gas and feces had been ob- 
tained following the administration of pitui- 
tary extract. A postmortem examination in- 
dicated that a secondarjr enterostomy would 
have replaced failure by success. To-day 
when operating for the closure of small in- 
testinal fistulas, if the slightest doubt exists 


Fig t-B The same, in the standing posture 

concerning the unobstructed continuity of 
the intestine below the fistula, I ahvat'S per- 
form an enterostomy above the intestinal 
anastomosis. It sen'cs as an adequate safety 
vent, and, if clamped for a few days before 
removal of the catlieter, reliable information 
is obtained concerning the continuity' of the 
distal intestine. The administration of castor 
oil is not a satisfactory' guide in the diag- 
nosis of acute borvel obstruction nor is the 
expulsion of gas a reliable inde.x as to 
whether or not operation is indicated Per- 
sistence of pain indicates continuance of tlie 
obstruction. 

Early in intestinal obstruction there is no 
change in the patient’s general condition. 
The pulse is not quickened, and there is 
usually no disturbance of the body temper- 
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Fig 7-4 Visible gas in small intestine and 
colon in a boy ^\ith suspected bowel obstruction 


Fig 7~B The same, three hours later, indicat- 
ing the progression of distention of the small 
intestine and the necessity for immediate opera- 
tion. 


attire. The leukocyte count is not elevated 
except when vomiting has been present for 
some time, when a definite leukocytosis 
usually obtains. Alteration in tlie blood 
chemistry values, viz • elevation of the blood 
urea, depletion of the chlorides, and an al- 
kalosis, are, even in high obstructions, late 
signs of the disease and occur usually only 
after forty-eight hours In low obstruction, 
they are frequently absent at any time Al- 
tered \ allies should therefore not be awaited 
before a diagnosis of intestinal obstruction 
is made. 

Danger of Itloiphinc — A serious evil in 
the management of all acute abdominal dis- 
orders is the administration of morphine 
before the diagnosis has been made. Fre- 
quently both patient and physician are 
pleasantly lulled into a sense of temporarj- 
securitv by this disguise and the significant 
-sentinel warning of intermittent colicky pain 
is silenced until physician and patient are 
apprized by the increasing distention, re- 
gurgitant oierflow vomiting, and other sin- 


ister w^arnings that bow^el obstruction is 
present, but, alas too often, too late to undo 
tire barm wwouglrt by the irremediable delay. 
Even followdng tire administration of mor- 
phine, however, loud intestinal borborygmi 
may be heard over the abdomen significant 
of the abnormal peristaltic activity of the 
intestine (5). 

The Stethoscope . — A much neglected cri- 
terion of physical examination in all cases 
of abdominal disorders of an acute nature 
is stethoscopic examination. When tire ab- 
domen is auscultated in the presence of 
a mechanical obstruction, loud intestinal 
noises coincident wdth the height of the pain 
are heard. These are frequently of an e.x- 
plosive character. Normally, intestinal noises 
may be heard in the abdomen. A metallic 
tinkle, wdien heard over the abdomen, indi- 
cates the presence of bowel that is dilated 
and already under tension. When sounds 
much like those occasioned by the dropping 
of water in a rain-barrel or caused by in- 
verting a bottle and allowing the winter 4o 
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Fig, 8-A. Distention of small intestine in a patient 
with pelvic inflammatorj' disease. At operation a 
mechanical obstruction to the continuity of the bowel 
was also seen. Gallstones are also visible on the 
film. 

run out are heard over the abdomen in a 
patient complaining of colicky pain of an 
intermittent nature, it is very likely that an 
obstruction is present. Fluid and air are 
carried downward together by the peristaltic 
rushes in the intestine, and, as the obstruction 
is reached, fluid and air separate, giving rise 
to the gurgling noises. Intermittent, crampy 
pain not attended by local physical findings, 
but accompanied by loud, gurgling noises 
heard with a stethoscope over tire abdomen, 
with maximum intensity at the height of the 
pain, is highly suggestive of acute ob- 
struction of the intestine. The abdomen of 
peritonitis presents the “stillness of the 
grave.” Visible peristalses, though pathog- 
nomonic of the presence of bowel obstruction, 
in the presence of a normal abdominal wall 
in my experience are rarel}"^ seen in acute 
obstruction, whereas, in obstructions of a 
sub-acute or chronic nature, they are practi- 
cally always obsen^ed. 



Fig. 8-5. The same, in the lateral posture, showing 
fluid mirrors. 


On one occasion in a patient with a 
ruptured tubal pregnancy and considerable 
blood in the peritoneal cavity, exhibiting on 
an X-ray film gaseous distention of both 
large and small intestines, I have heard a few 
intestinal gurgles, but the absence of pain 
of an intermittent, crampy nature at the. 
time that the intestinal noises were heard, 
as well as the local physical findings, served 
to eliminate the possibility of intestinal ob- 
struction. In a few instances of peritonitis 
the abdomen is not absolutely silent. 

In mechanical bowel obstruction occasion- 
ally, but much more frequently in the paraly- 
tic ileus of peritonitis, the heart and breatli 
sounds may be transmitted over the abdo- 
men. Fluid and gas in the bowel and fluid 
between the intestinal coils constitute a 
splendid medium for transmission of the 
sounds from the thoracic cavity. 

X'R.VY EVIDEXCE 

It has long been recognized that the X-ray 
is of value in detecting bowel obstruction, 
but this agent has not been accorded the im- 
portance it deserves in the diagnosis of acute 
intestinal obstruction. As long ago as 1911, 
Schwarz, of Vienna, described tlie presence 
of gaseous shadows in the small bowel, and 
indicated their significance in the diagnosis 
of acute bowel obstruction. He, however, 
was unwilling to commit himself to the diag- 
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nosis unless corroborative evidence was ob- 
tained by the administration of an opaque 
contrast medium In 1914, Case described 
the significance of these gaseous shadows 
for the presence of bowel obstruction, and 
has since been insistent in emphasizing the 
value of this aid in diagnosis. Kloiber -was 
the first, in 1919, to indicate that the diag- 
nosis of bowel obstruction could be made on 
the presence of these gaseous shadows in the 
small intestine alone, and stated that the ad- 
ministration of barium was not necessary. 

It is well known that when a plate is made 
of the abdomen of the adult, gaseous 
shadows are observed in the stomach and 
colon. Gas is also present throughout the 
small intestine, but the intimate admixture 
of gas and fluid in the small bowel precludes 
the distinguishing of gas from its immediate 
surroundings The demonstration of gas in 
the small intestines on tire X-ray film is, 
therefore, decidedly abnormal and is in- 
dicative of the presence of a mechanism in- 
terfering with the normal rapid rate of 
transit tlrrough the small intestines The 
“ladder pattern,” described by Case as a 
typical picture of bowel obstruction, need not 
be awaited to make the diagnosis (Fig. 2) 
Visible collections of gas in the small intes- 
tines of the adult are synonymous with in- 
testinal stasis * 

In the experimental laboratory it has been 
found that definite X-ray evidence by the 
single plate method may be obtained uithin 
four or five hours after the establishment of 
simple obstruction in the smalHntestine(20) 
(Fig. 3) When the obstruction was estal> 
lished in the descending colon, the time of 
appearance of gaseous shadows in the small 
intestine was a variable factor, and was 
usually not observed earlier than from eight 
to ten hours A few cases of malignancy in 
the pehic colon causing acute obstruction 
have come to my attention in which no gas- 
com shadows were visible in the small in- 

1||I until of the inhnt 
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testine, despite enormous distention of the 
colon, and I have gained the impression that 
in a patient with acute bowel obstruction, sus- 
pected of having a malignancy in the colon, 
absence of gaseous distention of the small 



Fig 9 Radiograph of abdomen of a patient, aged 
24, with considerable intestinal distention She had 
been operated upon twice previously and presented 
all the findings of a mechanical obstruction The 
distention is confined largely to the colon, however, 
suggestive of the presence of functional spastic ileus 
A cecostomy was done because of the great disten- 
tion and continued vomiting 

intestine strongly favors a carcinoma of the 
sigmoid, rather than a lesion in the right 
half of the colon 

In taking the film, it is a good plan to 
make an exposure in the standing posture as 
well as with the patient prone or supine In 
this position gas is visualized over fluid, giv- 
ing the appearance of fluid mirrors If the 
patient is too ill to stand, he may be turned 
on his side and fluid levels may as easily be 
demonstrated as when he is erect A single 
plate taken with the patient prone or supine, 
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Fig 10-A Radiograph of new- Fig 10-5. The same, in the Fig 10-C. After the oral admin 
born with intestinal atresia The erect posture istration of a little barium and 

gaseous distention of the small in- barium by rectum 

testine is apparent 


howeter, gives all the necessary informa- 
tion, and the degree of intestinal distention 
is best determined from such a film. The 
oral administration of barium is to be dep- 
recated in all cases of acute intestinal ob- 
struction for the diagnosis can be made 
without it Frequently, in instances of acute 
intestinal obstruction, when given it fails to 
leave the stomach and oftentimes takes con- 
siderable time before the barium goes down 
far enough in the small intestine to be of any 
value in locating the point of obstruction It 
is far safer to locate and determine the 
nature of the obstruction at operation, at 
which time it can be done with much less 
risk to the patient 

The determination of whether the visual- 
ized gas is in the large or small bowel is 
occasionally a difficult matter. Gas in the 
small intestine is characterized by its central 
location: the long axis of the shadow is 
transverse, and when the loops are con- 
siderably dilated the two intestinal walls 
separating adjacent loops are seen as a very 
thin and narrow wall The occurrence of a 
fairly thick wall separating greatly distended 


loops should suggest the presence of fluid or 
exudate between the loops (Fig. 4). Gas at 
the lateral borders of the abdomen is or- 
dinarily in the colon ; the long axis is iisiiall} 
r’ertical, and the intestinal walls are thicker 
and haustral markings are occasionally in 
evidence On one occasion a small barium 
enema was gir^en to differentiate whether the 
gas was in the colon or small intestine (Fig 
5) The administration of a little barium 
by mouth for the same purpose would ap- 
pear to be justifiable, but as yet w’e have not 
found it necessar}^ to ha\e recourse to such 
a measure The typical appearance of the 
gaseous shadow's in the obstructed small in- 
testine ma}' be described as a stepladder ar- 
rangement of the coils ; tire mucous folds of 
Kerkring wdthin the bow'el lend a feather)' 
appearance How'ever, it must be empha- 
sized that this stepladder-like arrangement is 
not necessary to make the diagnosis Visible 
gas in the small intestine of the adult is 
synonymous w'ith intestinal stasis. 

The stethoscope serves to distinguish the 
t3'pe of intestinal stasis. When mechanical 
in nature the occurrence of intermittent, 
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crampy, colicky pains, associated with loud 
intestinal borborygmi. establishes the ob- 
stn\ction as mechanical interference with the 
continuity of the intestine. If, however, gas 
is distributed throughout the colon as well, 
and the abdomen is silent on auscultation, 
it is almost a certainty that the obstruction is 
paralytic in character. 

How many lives would be saved by the 
more frecpient employment and judicious use 
of these two simple agents — the stethoscope 
and the X-ray ! In many instances the diag- 
nosis can be made over the telephone. The 
story of a previous operation, with the oc- 
currence of intermittent colicky pain at- 
tended with nausea and vomiting, but no 
local tenderness or rigidity, are as suggestive 
of bowel obstruction as the "pain, food, re- 
lief” sequence in duodenal ulcer. The ver- 
dict of the X-ray and the auscultatory e,xam- 
ination of the abdomen determine whether 
or not intestinal stasis is present, and 
whether it is mechanical or inhibitive (para- 
lytic) in character. 

In the tr^dng situations that occur in the 
immediate convalescence after operation, 
when it is debated whether a paral}'tic ileus 
or an adhesive obstruction is present, these 
criteria are equally as dependable. Post-op- 
erative obstruction due to adhesions invari- 
ably concerns the small intestine. X-ra)' 
examination in its presence reveals gaseous 
shadows in the small intestine, with an empty 
colon. The stethoscope indicates the me- 
chanical nature of the obstruction. Paralytic 
ileus would be heralded by a uniform disten- 
tion of the colon and the small intestine on 
the X-ray film, and a death-like silence on 
stethoscopic examination of the abdomen. 

There are, unfortunately, a few instances 
in which the differential diagnosis may be 
exceedingly difficult. Occasionally a paralyt- 
ic type of obstruction fails to cause a gen- 
eral distention of the entire intestinal tract, 
causing, instead, dilatation of only a few 
coils of the small intestine. In the event 
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tliat faint gurgling sounds can be elicited 
with the stethoscope, the diagnosis is 
especially difficult. The presence or absence 
of intermittent pain is significant. In inter- 



Fig. 11 Radiograph of new-born with intestinal 
atresia at the point of juncture of first and second 
portions of the duodenum. The bile duct emptied 
into the distal segment of the duodenum and the 
meconium was green in colon. No gas in the small 
intestine. 

rogating patients with suspected post-opera- 
tive obstruction it is always essential to con- 
verse with them in their own language. I 
have several times been informed by such a 
patient that he has no pain, but when in- 
quiry is made as to whether he has suffered 
from “gas pains,” a voluble confession of 
such distress has been obtained. In border- 
line cases, evidence obtained from X-ray 
films spaced a few hours apart, as outlined 
below, is of great help (Fig. 7). 

When strangulating types of obstruction 
were established in the laborator)', however, 
the gaseous shadows did not appear with 
such regularity as when simple obstructions 
were made (2, 8). In every strangulating 
obstruction a simple obstruction is also 
present above the strangulation; in order to 
obviate the confusion of this factor, seg- 
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Fig. 12-A Gaseous distention of the abdomen Fig 12-B The same, with the infant held up 
in an infant with intestinal atresia. b#' the legs m the inverted posture The case 

with which the bowel may be reached surgicallj is 
apparent 

mental obstructions were made by isolating Gas formation within a closed or strangu- 
a segment of the intestine and inverting the lated loop was found to be an inconstant 
ends; the continuity of the remainder of the feature. 

intestinal canal was re-established. Such an It has been a matter of general opinion 
isolated segment, especially in the upper in- that the strangulation obstruction presented 
testine, constitutes a true strangulation ob- a distended in farcted coil of bowel that could 
struction, for continued secretion in excess frequently be percussed out as a tympanitic 
of absorption produces distention ulcers on mass as well as palpated through the ab- 
the antemesenteric border of the intestine domen walls. Wahl long ago called attention 
and finally rupture may occur. In such in- to this phenomenon occurring in volvulus 
stances gaseous shadows were rarely ob- of the sigmoid flexure and the sign has since 
served early in the isolated loop. More re- been known as ‘'Darmsteifung” (stiffening 
centl)', comparative studies have been made of the bowel). Undoubtedly, however, the 
on the quantit)' of gas accumulating in the mechanical interference with the continuity 
bowel in simple, closed loop, and strangula- of the intestine rather than the deprivation 
tion obstructions (Proc. Soc. Exper. Med., of blood supply to the bowel (strangulation 
in press). It rvas found tliat gas accumu- features) are responsible for this phenome- 
lated in far greater amounts in the proximal non That the gaseous shadow s in the small 
bowel in simple obstruction to its continuity intestine in strangulating varieties of ob- 
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Fig 13-A Another infant with intestinal atresia 
held in the im erted posture There is a lead disc 
over the perineal dimple The rectum appears to 
he intrapthic 


Fig 13-B The same, a few hours later, made 
in the same position A slight pressure is being 
made oicr the anal dimple with a clinical ther- 
mometer The rationale of approaching the lesion 
from hclow is indicated by the radiogram 


struction do not appear as earl> or as reg- 
ularly as in simple obstruction merits em- 
phasis 

The accompantmg radiograph (Fig 6), 
made from a boy of 8 tears, with an intes- 
tinal ohstruetton of SO hours, illustrates this 
m part The visible gaseous shadows m the 
small intestine represent the distended proxi- 
mal intestine \ gangrenous mass of small 
intestine about 18 inches in length occupied 
the centra! portion of the abdomen, where no 
gaseous shadow is t isible on the film. With- 
out exception, the instances of simple ob- 
struction that hate come to my attention, 
with an obstruction of as long standing as in 
tins instance, hate presented a continiiit) of 
"ladder patterns" m the small intestine when 
the exposure was made with tJie patient 
prone 

In simple obstruction visible gas accu- 
mulates earh. directly abote the point of 


obstruction In strangulation obstructions, 
the bowel wall proximal to the infarcted coil 
is also somewhat hemorrhagic, and I have 
once come to grief in the resection of a 
strangulated bowel because of not excising 
sufficiently the hemorrhagic but viable bowel 
before making the anastomosis In the in- 
stance of the hoy referred to abot e, no 
jirimary anastomosis was made, but an ex- 
teriorization performed much as one does 
a Mikulicz operation for cancer of the sig- 
moid flexure Only wdien the hazard of the 
obstruction had been survived W'as the con- 
tinuity of the botvel re-established. As has 
been stated ahote, a simple obstruction is 
present immediately above every clinical 
strangulation obstruction, but why the gas 
fails to accumulate there or to become visible 
early on the X-ray film is not apparent The 
altered state of the bowel proximal to the 
infaicted loop probably affords a partial ev- 
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planation. Fortunately, patients with this 
type of obstruction usually exhibit local 
physical findings and complain of intermit- 
tent colicky pain, at the height of which ex- 
aggerated activity of the proximal intestine 
may be elicited with the stethoscope. These 
findings suffice to make the diagnosis of 
bowel obstruction and indicate the necessity 
for immediate operation. 

Attempts were made also to determine 
the reliability of the appearance of gaseous 
shadows in other types of intestinal stasis, 
vh.: interference with the portal or mesen- 
teric veins and in peritonitis (2). Even 
though gaseous shadows in the small intes- 
tine were occasionally seen after ligation of 
the mesenteric or portal veins, visible gas in 
the small intestine did not regularly appear 
early. In peritonitis and in simple ob- 
struction, gaseous shadows in the small in- 
testine are an early occurrence. 

The employment of the X-ray to deter- 
mine the degree of intestinal distention has 
often proved of great value. In the instance 
of a boy admitted some weeks after ap- 
pendectomy, because of occasional cramps 
and vomiting, it sen-ed to indicate the neces- 
sity for operation. This bo}' had complained 
of pain for about twenty-four hours, but had 
onlv one fairly severe pain after admission 
to the hospital. After being observed over a 
period of several hours, auscultation at the 
height of that crampy pain revealed the 
presence of loud intestinal noises. Three 
hours later, rvhen another plate was made 
of the abdomen during which interval no 
pain had been complained of, and only oc- 
casional rumbles were heard with the stetho- 
scope, it was observed that a marked pro- 
gression in intestinal distention had obtained 
(Fig. 7). This served as adequate indication 
for immediate operation. \\'hen the ab- 
domen was opened several coils of small in- 
testine were found adherent in a loop-like 
arrangement, and they had formed a vol- 
vulus which in the course of a few hours 


would have progressed to a strangulation 
obstruction. A gas trap was formed, siicli 
that gas and fluid easily came in, but after 
a while neither escaped, due to the con- 
tinued secretion of the incarcerated bowel 
which became more and more distended, 
The infrequency of the colics was un- 
doubtedly due to the fact that the obstruction 
was only partial in character. 

In a recent case of a patient with pelvic 
inflammatory disease, the X-ray evidence 
was of great aid in e\'aluating the findings 
and the histor}’. The patient had complained 
of severe pain over the abdomen for some 
considerable period of time. There had also 
been a recent acute gall-bladder attack. When 
the patient presented herself at the Uni- 
versity Hospital about three weeks after the 
onset of the distention, she complained of 
recurrent, intermittent, crampy abdominal 
pain, associated with vomiting. A mass was 
palpable in the pelvis and diffuse peritoneal 
irritation was present everywhere. The X- 
ray indicated the presence of gaseous dis- 
tention of the small intestine (Fig. 8), and 
when the abdomen was auscultated at the 
height of the pain intestinal noises vere 
heard, significant of the concomitant pres- 
ence of bowel obstruction. 

FUNCTIONAL SPASTIC ILEUS WITHOUT 
MECHANICAL OBSTRUCTION' 

There is a small group of cases tliat 
present all the symptoms of a mechanical 
obstruction of an acute nature but in whidi, 
at operation, no interference with the con- 
tinuity of the bowel can be demonstrated. 
Seven such cases have come to my attention 
They complain of intermittent crampy pam. 
e.xbibit nausea and vomiting, and usually 
considerable distention at the lateral borders 
of the abdomen but no tenderness or rigidity 
of the abdominal wails. At the height of 
the colics loud gurgling intestinal noises 
may be heard throughout the abdomen; small 
accumulations of gas may occasionally 
made out in the small intestine, but the colon 



Fig 14.1 (Vpl’cr hft) Infant imperforate anus, plate taken with the child supine 

Fig I4-B (Lpper right) The same, in the imertcd posture 

Fig 14 t (LoiiiLr left) A clinical thermometer exerts slight pressure over the anal dimple As this 
was done a slight amount of gas escaped and the rectal dilatation visible in 14-B disappeared 

Fig I4-Z? (Lov.cr light) After the injection of a few cubic centimeters of hpiodol, a fistulous tract 
communicated with the rectal ampulla, dilatation relieved the condition 


is im ari.tbly enormovtsly distended, and gas in small amounts is evaevtated but with- 
considerahle gas in vtsvially observed m the out affording relief 

stomach On the administration of enemas. In what the essential disturbance consists 



58 


RADIOLOGY 


ik 


Fig. 15-/!, Defect in the cecum in a male in- 
fant of 7 month:;, «ith a palpable tumor and 
blood in the stool (ileocecal intussusception). 

is not apparent, but for want of more ac- 
curate knowledge concerning tlie obstructive 
phenomena in this condition the term “spas- 
tic ileus” ma)’ perhaps be well applied. Most 
of these patients have a functional bowel 
disturbance in which constipation is a promi- 
nent factor. I have looked upon the con- 
dition as one in which the small intestine is 
normally active and propels its content into 
a feebly acting colon that behaves like a 
large reservoir, the latter constituting a 
passive resistance or obstruction. That this 
postulate is not strictly true I have found 
by passing a balloon into the colon of such 
a patient and noting its normal reaction to 
drugs that stimulate the bowel wall. 

In all particulars, however, these cases 
simulate a mechanical obstruction in the 
bowel. The roentgen findings, however, 
furnish an important clue by which the con- 
dition may be recognized, when the clinical 
and X-ray findings are jointly considered 
(Fig. 9). The marked distention of the entire 
colon, witli colicky pain and loud borborj-gmi, 


Fig. 15-B The same, after effective reduction 
with a barium enema under the fluoroscope. 


speaks for a low obstruction. If a carcinoma 
of the pelvic colon can be reasonably ex- 
cluded, a spastic ileus of the type described 
here is to be strongly considered. In case of 
doubt a barium enema would give un- 
equivocal information as to whether or not 
an organic obstruction was present in the 
colon. 

Fortunately' these cases are rare. WTen 
the condition is identified, conservative 
measures may be given a reasonable trial 
before resort is had to operation. The first 
patients presenting this type of obstruction 
that came under my care were all operated 
upon. Latterly- the gaseous distention of 
colon and stomach, with slight or no gas 
risible in the small intestine, has gir'en me 
courage not to operate, despite the presence 
of intermittent pain and gurgling noises sug- 
gestive of a mechanical obstruction A pa- 
tient with six operatire scars on her abdo- 
men from previous laparotomies for obstruc- 
tion, I have conserr atively rvatched through 
trvo bouts of marked distention, fortified by 
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the confidence the X-ray affords in recogni- 
tion of this syndrome. Despite the absence 
of organic obstruction, in the presence of an 
actively motile upper intestine a decompress 
sion (cecostomy) must occasionally be done 
and I have once felt constrained because of 
the enormous distention of the cecum to per- 
form a cecostoni)' despite correct pre-opera- 
tive recognition of the condition, in fear that 
the cecum might perforate. Recurrences of 
the trouble are not infrequent and I prefer to 
leave such a patient, if operation is neces- 
sary, with an appendicostomy to serve as a 
safety vent through which a catheter may be 
passed in the day of trouble. 

Accompanying multiple fractures of the 
lower ribs as well as in a few acute adom- 
inal lesions as appendicitis, acute gall-bladder 
attacks, and renal colic, clinical distention 
occasionally occurs and it is observed that 
gas is visible in the small intestine. Here, 
however, the stethoscope serves as an 
adequate differential. In the gaseous dis- 
tention accompanying these disorders the 
dilatation of the intestine is usually inhibi- 
tive in character and loud intestinal bor- 
borygmi at the height of the pain are absent. 
The occurrence of local physical findings 
serves also to identify the conditions just 
enumerated. 

SPECIAL USES OF THE X-RAY 

There are a few special conditions in 
which 1 should like to indicate the use that 
we have made of the X-ray in making the 
diagnosis of bowel obstruction. One of these 
is intestinal atresia. The obstruction is 
usually in the ileum, duodenum, or jejunum, 
and occasionally in the colon. In 15 per cent 
of such cases, however, the obstruction is 
multiple. In these instances it is usually a 
good plan to give some barium by moutli to 
make certain that the barium leaves the 
.stomach. It has also been our plan to give 
a little barium by rectum, to be certain that 
the colon is not atresic. It has been my 
privilege to operate upon two such instances. 


but unfortunately neither patient recovered. 
On perusing the literature, however, I find 
that nine patients have made a satisfactory 
recov&ry following such an operation. In 
all instances an enteranastomosis was made. 
In no instance has an infant survived an 
enterostomy performed for the relief of in- 
testinal atresia. The X-ray films of two such 
cases are reproduced here (Figs. 10 and 11). 

In imperforate anus, the X-ray is an im- 
portant agent in determining the degree of 
stenosis. Somewhat more than a- year ago 
Rice and I had occasion to emplor^ the X-ray 
in determining the degree of atresia in a 
patient who had an imperforate anus (Fig. 

12) . On holding the child upside down the 
gas ascends to the nearest point to which 
the bowel approaches the skin. It then be- 
comes easily apparent how much of a sur- 
gical procedure is necessitated to establish 
communication with the skin. Not long af- 
terward the opportunity was afforded to 
evaluate the worth of the method in another 
patient, in whom the X-ray indicated the 
difficulty but the feasibility of decompressing 
the atresic bowel from the perineum (Fig. 

13) . In a recent patient with imperforate 
anus the nature of the defect was disclosed 
and the type of procedure necessary for its 
relief indicated (Fig. 14). 

There is another condition in which the 
X-rays are of value not only in determining 
the type of obstruction but also in therapy. 
I refer to intussusception. A few physicians 
have employed the single plate of the ab- 
domen in tlie diagnosis of intussusception 
alone. Our experience, however, is that the 
diagnosis of intussusception can usually be 
made clinically by the presence of intermit- 
tent, crampy, colick}' pains and the presence 
of a tumor. Intussusception usually concerns 
infants, especially of the male sex.' It occurs 
between the fifth and ninth months of life in 
50 per cent of the instances. The occurrence 
of intussusception in a child more than two 
years of age should arouse suspicion of the 
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likely presence of a tumor within the bowel tussusception, a large number of which he 
or a Meckel’s diverticulum. In tlie instances was able to reduce by the non-operative 

in which it has been my privilege to operate method. The best results to date that have 

for intussusception in older children or come to my attention in the treatment of in- 
adults, a polyp, carcinoma, or a Meckel’s di- tussusception have been those reported by 




Colic 


1 


Fig. 16. Schematic drawings of the various t}T)es of intussusception. Re- 
duction by means detailed here is likely of accomplishment in early invagina- 
tions of the ileocecal or colicocolic types. 


verticulum has usually been found. • Eliot 
and Corscaden found in 300 instances of 
intussusception in adults that in 100 cases 
tumor or a Meckel’s diverticulum was re- 
sponsible for the intussusception. 

A number of years ago Hirschsprung ad- 
vised a non-operative method of reduction 
of intussusception and practised it with good 
results. His successor, Professor Monrad, 
at the Queen Louise Hospital in Copen- 
hagen, reported recently 115 cases of in- 


Hipsley, of Australia, in 1918. He reported 
51 successful operative interventions for in- 
tussusception. In 1926 Hipsley wrote that 
he had liecome familiar with Hirschsprung s 
method and had used it in more than lOO 
cases with good results. He did not employ 
Hirschsprung's method of abdominal taxis 
under anesthesia, but allowed water to run 
into the colon under the influence of 3.5 feet 
graidty pressure. Hipsley stated that the 
results by the conserv'ative method were so 
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good that he would be unwilling to submit 
a patient to operation for intussusception 
until the conservative means of reduction 
had been employed. 

The Achilles’ heel of the metliod as rec- 
ommended by Hirschsprung is that tliere is 
no way of telling whether the intussusception 
has been adequately reduced until a spon- 
taneous evacuation of feces occurs. Oc- 
casionally a considerable period of time in- 
tervenes until reliable evidence is obtained 
by this means, and in the event the intussus- 
ception has not been completely reduced, val- 
uable time has been lost. Olsson and Pallin. 
from Key’s clinic in Stockholm, a few years 
ago suggested the use of barium to deter- 
mine whether or not the reduction had been 
effective. This is the manner in which we 
have used it. The accompanying illustration 
indicates its use (Fig. 15). A column of 
barium at a level of about three and a half 
or four feet should be used with gravity 
pressure only. The barium indicates the de- 
fect and at the same time affords a visual 
test of whether or not the reductioi: is com- 
plete. 

The only invaginations that are likely of 
reduction by this method are the ileocecal 
and colicocolic. The ileocolic invagination is 
not easily reduced by this method, and it is, 
of course, of no value in enteric intussus- 
ception. A case of ileocolic intussusception 
in which the apex of the intussusception pro- 
truded at the anus has come under m 3 ' ob- 
servation in which the use of barium as de- 
scribed above pushed back the small intestine 
for a considerable distance, but operation 
was necessary to complete the reduction. 
About 70 per cent of invaginations in 
children are of the ileocecal variety in which 
the method should be effective if the child is 
seen earl}'. In late cases in which an intimate 
adherence between invaginated and ensheath- 
la}’ers has occurred, due to infarction of 
portions of the bowel, the method is not' 
likely to be successful. When the method is 


ineffectual operation should be perfonned at 
once. 

SUMMARY 

The present high mortality in acute in- 
testinal obstruction is due in large measure 
to late diagnosis. Revision of the usual cri- 
teria upon which the diagnosis of bowel ob- 
struction is made is urgently indicated. Ob- 
stipation, regurgitant vomiting, and general 
abdominal distention portend the beginning 
of the end of life for the unfortunate suf- 
ferer with bowel obstruction. These must 
cease to be occurrences awaited before the 
diagnosis is made. 

Intermittent, crampy, colick}' pain as- 
sociated with nausea and vomiting but unat- 
tended by local physical findings suggests 
acute intestinal obstruction. The bowel be- 
low the point of obstruction is physiological- 
ly as well as anatomically normal and will 
expel an administered enema, with the re- 
turn of gas and feces. Gaseous shadows in 
the small intestine demonstrate the presence 
of intestinal stasis. The “ladder pattern” of 
gaseous distention in the small intestine need 
not be awaited to make the diagnosis. The 
stethoscope serves to distinguish whether the 
stasis is mechanical or paralytic in character. 
When the diagnosis is made early the mor- 
tality of operation for acute intestinal ob- 
struction will exhibit a like improvement to 
that long ago manifest in tlie surgery of 
most other acute abdominal catastrophes. 

In simple obstruction to the continuity of 
the small intestine gas may be visualized in 
the small intestine usually within four or 
five hours after the onset of symptoms. 
When the obstruction is in the colon a vari- 
able time may elapse before gaseous dis- 
tention of the small intestine becomes visible 
on the X-ray film. In strangulation ob- 
structions gaseous shadows in the small in- 
testine do not appear as early as in simple 
obstructions and this criterion is, therefore, 
not as reliable an index as in the latter type 
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of bowel occlusion. In vascular occlusions 
of the mesenteric vessels, gaseous distention 
does not occur as early as in simple ob- 
struction. In the inhibitive ileus of peritoni- 
tis, gaseous distention of the small intestine 
may be observed earl}-. Gaseous distention 
of both colon and small intestine is almost 
invariably present. The presence of dense 
“bands” between the dilated intestinal loops 
suggests the presence of exudate between the 
intestinal coils. 

The entity of functional spastic ileus 
which simulates mechanical obstruction in 
all clinical features may be identified by 
proper correlation of clinical and roentgen 
findings. The special uses of X-ray evidence 
of obstruction are enumerated for intestinal 
atresia, imperforate anus, and intussuscep- 
tion. In the latter condition the barium 
enema may frecpiently be employed to re- 
duce the invagination. 
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THE OSSEOUS CHANGES IN HYPERPARATHYROIDISM 
ASSOCIATED WITH PARATHYROID TUMOR: 

A ROENTGENOLOGIC STUDY^ 

By JOHN D. CAJvtP, Y.D., Section on Roentgenologj', The Mayo Clinic, Rochester. 
J^iiKNESOTA, and HAROLD C. OCHSNER, M.D.,= The Methodist 
Episcopal Hospital, Indianapolis, Indiana 


E RDHF.IM first pointed out the sig- 
nificance of the paratlryroid glands in 
relation to metabolism of calcium in 
the skeletal system. His observations of 
more or less marked increase in the paren- 
chyma of the parathyroid glands in osteo- 
malacia have since been confirmed by many 
observers, although his interpretation of this 
change as a form of compensatory hypertro- 
phy has led to much discussion. 

Verbitz, Langhans, and Kocher, in 1907, 
all reported association witlr a parathyroid 
tumor of multiple brown tumors of bone. 
Strada, in 1909. observed a woman, aged 54 
years, with osteomalacia who had hyperpla- 
sia of the parathyroid glands. In three 
cases of senile osteomalacia, however, Stra- 
da observed that the parathyroid glands 
were normal. Bauer, in 1911. and Todyo, 
in 1912, found hyperplasia of tlie parathy- 
roid glands in cases of osteomalacia and 
osteoporosis. IMolineus, in 1913, found hy- 
perplasia of the parathyroid glands accom- 
panying three cases of osteomalacia witli 
multiple brown tumors of the bone, multiple 
fractures, and infractions. In the same year. 
Paltauf and Askanazy reported a case of 
parathyroid tumor associated with osteitis 
fibrosa, multiple brown tumors of bone, and 
formation of evsts. 

Schlagenhaufer, in 1915, observed a man, 
aged 43 years, with hypertrophy of the left 
parathyroid gland and marked osteitis fibro- 
sa. Maresch. in 1916. reported the associa- 
tion of enlargement of the parathyroid 
glands with osteitis fibrosa cystica in one 
case, with osteomalacia in one case, and with 

’Sulim. tlul for pHbl.c.-ition April 23 , IQsi. 
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Fig. 1. Diffuse osteoporosi.s of hjperparathyroid- 
ism. The bones in general have a granular appear- 
ance, and those of the pelvis a striated appearance 
(Case 2) 

multiple cystic lesions in several bones in 
one case. The parathyroid bodies were mac- 
roscopically hypertrophied in eight cases of 
senile osteomalacia and in twenty-eight cases 
of osteoporosis, but in five cases of osteitis 
deformans the changes in the parathyroid 
glands were less marked. 

Giinther. in 1922. stated that almost all 
patients who have multiple brown tumors of 
the bones also have tumorous enlargement 
of the paratlryroid glands. In tire same year, 
Strauch reported the case of a woman aged 
27 years who had marked puerperal osteo- 
malacia, and a large parathyroid tumor. 
Danisch. in 1925, could demonstrate para- 
thyroid tumors in only two of twenty cases 
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Fig 2 Diffuse osteoporosis of the skull re- 
\ eahng the niihary granular appearance character- 
istic of hyperparathj'roidism There is apparent 
thickening of the frontal bone, and a fuzzy, in- 
distinct outline of the outer table of the skull 
(Case 2) 



Fig 3 Mihary granular changes in the skull 
characteristic of hjpcrparathjroidism The larger 
regions of decalcification simulate metastasis 
There is thickening of the parietal bone and an 
indistinct outline of the outer table (Case 1) 



Fig 4 Early osteoporosis of the pelvic bones 
in hyperparathyroidism This should be compared 
with Figure 5 (Case 1) 


Fig 5 Same case as that presented in Fig 
ure 4, three years and eleven months later, but 
before removal of the parathyroid tumor There 
is marked osteoporosis, also cystic lesions 
m the right ilium and sacrum The pelvis has 
become wedge-shaped, due to softening of bone 
and weight bearing 


of senile osteoporosis Hoffheinz, in 1925, 
reviewed forty-five cases of enlargement of 
the parathyroid glands, in twenty-five of 
which there w'ere skeletal changes, and in 
seventeen of these, osteofibrosa w as present 
Mandl, in 1925, w’as the first to report 
roentgenologic data before and after opera- 


tion in a case of parath)roid tumor 
fore operation, osteoporosis and a fibrous 
appearance of the bones w'ere present Four 
months after operation, increased calcifica- 
tion w’as observ’ed 

Richardson, Aub, and Bauer, in 1929, re- 
ported the case of a man, aged 34 }ears, lU 
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which roentgenograms disclosed generalized 
osteoporosis, witln rather coarse bone tra- 
becuhe. Fractures had occurred and had 
healed nonnalh’. Two apparently normal 


changes. Snapper, in 1929, reported that 
improA-ement was demonstrable roentgeno- 
graphicallv after removal of a paiathyroid 
adenoma in a case in Avhich there was gen- 



Fifr. 6. Cystic lesion in right femur associated with hyperparathyroidism. 
There is a resemblance to giant-cell tumor and the report after biopsy was 
"giant-cell tumor"; 6-^, anteroposterior view; (>-B, lateral view (Case I;. 


parathyroid glands were removed, but roent- eralized osteoporosis with the formation of 
genographic e.\amination two years later multiple bone cysts. 

showed that the calcium content of the bones Compere, in 1930, reported that he could 
had markedly increased. not demonstrate improvement as evidenced 

Barr. Bulger, and Dixon, in 1929, report- by roentgenograms five months after remov- 
ed the case of a woman, aged 56 years, in al of a paratlryroid adenoma; previously 
which the roentgenograms revealed irregu- generalized osteoporosis had been found, 
lar areas of rarefaction in the bones, and Our observations have been limited to two 
cystic expansion of the maxilla. After re- cases of hyperparathyroidism associated 
moval of a parathyroid tvunor, there was with tumor of the parathyroid glands. The 
evidence of increased retention of calcium clinical and surgical aspects of one of these 
and the cystic tumor of the maxilla dimin- cases, which will be called Case 1, have been 
ished in size. Boyd. Milgram, and Stearns reported in detail by Wilder, and the other 
observed a case in which the roentgeno- case, which will be called Case 2, by Pern- 
grams disclosed generalized osteoporosis, berton and Geddie. The roentgenograms of 
V ith c) sts in almost all bones. The calva- these cases have been reviewed in the light 
ruim presented a moth-eaten appearance and of our present knowledge of hyperparathy- 
tbe diploe were indistinguishable. There roidism, and we believe the roentgenograph- 
was alteratioii m the angles of the femoral ic changes are worthv of detailed considera- 
and Inuneral heads. Two months after re- tion. A third case of hyperparathyroidism 
nan nl of a parathyroid adenoma, there was in which the osseous changes are even more 
no demonstrable improvement in the osseous marked than those of either of these cases 
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lias not been included in this report because perparathyroidisin, and nowhere in the 
tlie presence of a parathyroid tumor has not standard English and German textbooks on 
as yet been confirmed by operation. roentgenolog}' have we found the osseous 

It is obvious, from a review of tlie litera- changes accompanying hyperparathvroidisra 
ture, that the co-existence of changes in presented. 



Fig 7 Osteoporosis of h> perparathj - 
roidism There is an area of subperi- 
osteal bone absorption and obliteration 
of the cortex on the mesial aspect of 
the tibia beloiv the internal condjlc 
(Case 2) 


bone and disease of the parathyroid glands 
has long been noted. In brief, the predomi- 
nating osseous changes described are gen- 
eralized atrophy of bone and cystic lesions. 
No attempt seems to have been made to re- 
gard certain changes as characteristic of hy- 



Fig 8 Osteoporosis of hj perparathyroidisin 
There are areas of subperiosteal bone absorption 
and obliteration of the cortex at the loner end o 
the radius and ulna, and also on the lateral aspect o 
the neck of the radius (Case 2) 


It is noteworthy that when roentgeno- 
grams are compared in cases of hyperpara- 
thyroidism, the fundamental and predomi- 
nating changes in bone are similar. The 
fundamental change observed seems to be 
decalcification, and this is revealed chiefly as 
uniform miliary and granular mottling- 
This peculiar type of mottled atrophy is dis- 
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tinct from the ordinary type of change 
seen in osteoporosis associated with acute 
and chronic disease of bone, or in neuro- 
trophic conditions. In our experience there 
is no other generalized lesion of bone which 
exactly simulates the miliary mottling and 
granular appearance of the bone in hyper- 
paratltyroidism (Fig. 1) and we believe 
such an appearance to be characteristic of 
this condition. The change is best exhibited 
in flat bones, and especially in the skull 
(Figs. 2 and 3). In addition, the bone tra- 
becula: become more delicate and indistinct, 
and the cortical bone is thinned. Because the 
bones are soft, bowing, kyphosis, narrow- 
ing of the pelvis (Figs. 4 and 5), and coxa 
vara may occur and produce noticeable dim- 
inution in stature. Deformities of the ribs 
may also occur and infractions of the long 
bones are not uncommon. In some regions 
the decalcification progresses to produce 
cyst-like lesions, and the jaw, pelvic bones, 
and femurs seem to be favorable sites for 
such changes. These lesions have been con- 
founded with those of osteitis fibrosa and 
giant-cell tumor, and even biopsy of the 
cystic lesions frequently results in the diag- 
nosis of giant-cell tumor (Figs. 6-A and 
6-B). The presence of generalized osteo- 
porosis. and the appearance of the miliary 
mottling in the skull should serve to distin- 
guish hyperparathyroidism from osteofibro- 
sa and from giant-cell tumor. In many in- 
stances the lesions are not accompanied by 
the expansion of the thin cortical bone that 
is seen in giant-cell tumor. In spite of the 
osteoporosis there appears to be some thick- 
ening of the bone in the frontal and parietal 
regions, although thickening has not been 
obsen-ed in other bones. Near the ends of 
the long bones, and in the phalanges, regions 
of subperiosteal absorption, with consequent 
obliteration of tlie cortex (Figs. 7 and 8) 
are seen. 

The osseous changes have been con- 
founded With those of metastatic carcinoma 


and multiple myeloma (Fig. 2), but the uni- 
formity of the miliary mottling, and its 
presence in bones commonly not involved by 
either of these conditions, should serve to 
facilitate the diagnosis. The mottling ob- 



Fig. 9. Increase in density o£ calvarium and return 
of bone toward normal three and a half months 
after removal of parathyroid adenoma. This should 
be compared with the original film (Figure 1) taken 
three years previously. The miliary granular changes 
have disappeared but the small cystic lesions are still 
present and well demarcated. 

served in hyperparathyroidism is most 
closely imitated by the changes seen in meta- 
static neuroblastoma. In this disease, how- 
ever, the associated periosteal reaction, and 
the perpendicular, ray-like formation ob- 
served best in the skull, pelvis, and long 
bones, should render the distinction easy. If 
doubt still exists, determinations of blood 
calcium and blood phosphorus will corrob- 
orate the diagnosis of hyperparathyroidism. 

In the literature, the term osteomalacia is 
used frequently in association with distur- 
bances of the parathyroid glands. In the 
general sense of the word, osteomalacia is 
present, but roentgenographically the os- 
seous changes in hyperparathyroidism bear 
little resemblance to those observed in the 
osteomalacia of pregnancy, hunger osteo- 
malacia, and so-called late rickets. The 
pseudo fractures and “unbauzonen” described 
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bj’’ Looser in osteomalacia have not been ob- 
served in hyperparatiiyroidism and will 
further serve to distinguish the two condi- 
tions. 

Because of the disturbed calcium metabo- 


in stature, due to kyphosis, coxa vara, and 
softening of the pelvis, persist. 

SUMMARY 

The roentgenographic changes obsen-ed 
in the osseous system in two cases of hyper- 



Fig. 10 (Left). Cystic lesion in right femur three and a half months after 
removal of parathyroid tumor. This should be compared with Figure 6, of the 
same case, and the increase in density of bone and return of normal trabecute 
noted. The cortex is approaching normal thickness above the cystic lesion. 

Fig. 11 (Right). Appearance of tibia two and a half months after removal 
of parathyroid adenoma. There is increased density of bone, and the area of 
subperiosteal absorption seen in Figure 7, of the same case, has disappeared. 
The cortex of each femur has returned to almost normal thickness and the 
cancellous structure of the bone is now well seen. 


lism, renal calculi are not infrequently found, 
and were observed in Case 2. 

Following the removal of a parathyroid 
tumor there appears to be a definite arrest in 
the process of decalcification, and the density 
of the bone, roentgenographically, is dis- 
tinctly increased (Fig. 9). The bone trabec- 
ula?, heretofore indistinct, become more 
dense and well delineated, and the margins of 
cystic portions are more sharply defined be- 
cause of the increased calcium content (Fig. 
10). The regions of subperiosteal absorp- 
tion, observed in Case 2, decreased distinctly 
two months after removal of a parathyroid 
tumor, and were replaced by normal bone 
structure (Fig. 11). The cortex also grad- 
ually returned to normal thickness. Changes 


parathyroidism associated with tumor of the 
parathyroid glands are presented. The os- 
seous changes in roentgenograms consist of 
generalized osteoporosis, cystic lesions, and 
deformities. The generalized osteoporosis is 
characterized by a miliary or granular ap- 
pearance. This change is best obsen’ed in 
the skull and appears to be peculiar to 
hyperparathyroidism. In addition, tlie bone 
trabeculae and cortical bone are thinned, and 
areas of subperiosteal absorption are seen 
in tire long bones and phalanges. Single or 
multiple cystic lesions are found in the jaw 
pelvic tones, and long bones. These lesions 
are often confounded with those of osteifis 
fibrosa and with giant-cell tumor. The de 
formities due to softening of the bones con 
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sist of kyphosis, narrowing of the pelvis, 
coxa vara, bowing of the legs, and infrac- 
tions. It is not unlikely that pathologic frac- 
tures may even occur. In addition, renal cal- 
culi are not uncommonly found. In each 
instance, removal of a parathyroid tumor 
was follo^Yed by definite arrest of decalcifi- 
cation and progress toward restoration of 
normal bone structure, as observed roent- 
genographically. 
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CHRONIC APPENDICITIS 


By A. G. SCHNACK, AAI., M.D., 

T he subject of “chronic appendicitis” 
seems to assume periodic importance 
in the medical literature. Just what 
each writer means by the term "chronic ap- 
pendicitis” is often a puzzle. The meaning 
appears to vary a great deal according to 
whether the viewpoint is that of the pa- 
thologist or the clinician (1). In a previous 
article I defined “chronic appendicitis” from 
the clinician’s viewpoint as “an appendix 
which is producing symptoms of distress to 
a greater or lesser degree over a consider- 
able period of time. These symptoms may 
be local or remote from the source of irri- 
tation” (2). This does not limit us to the 
inflammatory type, but the appendix must 
be a source of irritation capable of giving 
local and remote signs and symptoms: the 
term “appendicopathia” would perhaps be 
more appropriate than “chronic appendici- 
tis.” One not infrequently reads and hears 
that “the X-ray offers very little toward the 
solution of problems of the appendix.” On 
closer investigation one also finds out that 
these statements are generally made by 
those who are not in the habit of carrying 
the gastro-intestinal roentgen examination 
through the twenty-four and forty-eight 
hour periods or longer, or are not willing 
to consider anything but roentgen findings. 
“Chronic appendicitis,” so-called, cannot al- 
ways be diagnosed clinically or i^y the roent- 
gen ray alone, but should be diagnosed by 
the careful weighing of all obtainable facts. 
If the roentgenologist provides himself 
with all available data in the interpretation 
of his roentgenological findings, he surely 
has by far the most valuable information oI> 
tainable. The roentgen findings properly 
interpreted are most essential, and the 
roentgenologist, with his gradually ac- 
quired knowledge of abdominal abnormali- 
ties, is the one who should weigh the evi- 
dence and make the interpretation. We can- 
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not afford to omit a careful history, the 
symptoms, physical examination, and lal> 
oratory^ findings in conjunction with our 
roentgenological investigation. The roent- 
genologist should be a clinician and should 
not l)e too busy to give enough time to get 
these data, if they are not available from 
hospital and other records. 

Our typical findings unfortunately are 
not always present; in fact, it may be stated 
that no two appendices, although pathologi- 
cally identical, will present the same picture, 
yet atypical findings have value when inter- 
preted in the light of clinical findings. It is 
our e.xperience that the careful considera- 
tion of the clinical data often clarifies an 
apparent “hodge-podge” of roentgen find- 
ings. There is no question but that our 
most humiliating failures to interpret 
roentgen findings correctly in most cases 
could easily ha^’e been avoided by a careful 
consideration of clinical data. Unless we 
consider all clinical data we are also apt to 
ascribe too much importance to such abnor- 
malities as we may discover but which may 
have very little in common wdth the chief 
complaint of our patient. Also, an append!.': 
may show many of the earmarks of previ- 
ous trouble, ymt the damage may have been 
repaired and the appendix may no longer 
be causing syanptoms. 

Regarding the interpretation of roentgen 
appendix findings, the condemnation of this 
procedure is probably due to several rea- 
sons: in the first place, the examination is 
long and painstaking and requires several 
visits, which must be paid for; secondly, 
diagnoses have been made where evidence 
did not warrant the conclusions, and third- 
ly, an occasional report of our inability to 
determine the status of the appendix shakes 
the surgeon’s confidence. The most typical 
findings may occasionally be erroneous, but 
no other diagnostic procedure is always ac- 
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curate, and an occasional failure should not 
condemn the whole. We attempt to prove 
that an appendix has all the evidences of 
normality and, also, none of the evidences 
of abnormality, or, vkc versa, that it has all 
the evidences of abnormality and none of 
the evidences of normality, a double check- 
ing process. It has been my experience that 
a clinically suspected appendix is very much 
more often proven normal than abnormal. 
Fully 75 per cent of our population show, 
off and on, more or less tenderness on pal- 
pation of the right lower quadrant. 

Every attempt should be made to ascer- 
tain the real cause of symptoms. The low 
percentage of cases showing permanent im- 
provement after appendectomy for so- 
called “chronic appendicitis” would indi- 
cate that there must be something radically 
wrong with the diagnoses, and for this rea- 
son I am attempting a differential proce- 
' dure, which, although not infallible, should 
materially reduce the errors. Much concern- 
‘ ing appendicitis and related conditions could 
i be written, but we shall attempt brevity. 

The diagnosis of “chronic appendicitis” 
is in great part a diagnosis by elimination. 
^ We cannot limit ourselves to a considera- 
'• tion of the right lower quadrant. W e may 
have local symptoms only or we may find 
our chief symptoms in the upper abdomen, 
or we may find a combination of both. The 
symptoms may he occurring at intervals 
only, they may follow indiscretions in diet, 
or they may be of a more or less constant 
nagging character. We will admit that the 
“ symptoms are not necessarily characteristic, 
'' but quite variable and often only suggestive, 
j" and may be quite similar to those found in 
I ' numerous other conditions, which should be 
if!‘ considered and eliminated if possible. We 
know our hyposthenic individual, especially 
fi" when nervously tired, can develop a great 
number of abdominal symptoms. Numer- 
ous minor ailments with such patients seem 

ij responsible for most violent gastro- 
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intestinal upsets when combined with inju- 
dicious eating. 

In the differential diagnosis we must rule 
out such conditions as hernia or relaxed 
ring, kidney conditions, ureteral kinks or 
obstructions, nephrolithiasis, muscle strains, 
perinephritic infections, spinal arthritis and 
neuralgias, ovarian cysts and other tumors, 
pedunculated fibroids, malignancies, pelvic 
inflammatory disease, pregnancy (especial- 
ly ectopic pregnancy), diverticulitis and di- 
verticulosis, etc., and also numerous other 
conditions which indirectly produce right- 
sided symptoms, such as anal fissures, hem- 
orrhoids, rectal 'Stasis, colitis, etc. Tubercu- 
lous peritonitis and even tuberculous nodes 
are often the cause of abdominal symptoms. 
The presence of nodal calcification often in- 
dicates the probable presence of other swol- 
len, tender nodes. Pulmonary conditions, 
like tuberculosis, even without intestinal in- 
volvement, often produce abdominal symp- 
toms. We have all seen the results of too 
hasty appendectomies when the condition 
was an acute pneumonia, with pain referred 
to' the right lower quadrant. Cardiac con- 
ditions often cause general and localized ab- 
dominal distress. Dental, sinus, ear, tonsil, 
intracranial and other conditions will affect 
the gastro-intestinal tract. The great ma- 
jority of these conditions can be quickly 
ruled out in our differential diagnosis. 

Epigastric distress, frequently associated 
with an irritative appendix, may be our 
chief complaint. From the symptomatic 
viewpoint we may occasionally get a history 
strongly suggesting gastric ulcer or gall- 
bladder disease, and in such cases every care 
should be exercised in not only ruling these 
out but in finding all tlie obtainable evidence 
of an irritated appendix. The sensation is 
generally that of epigastric distress rather 
than actual pain, burning, gnawing, or the 
like, or the patient may have a sense of 
epigastric pressure or a feeling of distention. 
Food may or may not have an immediate 
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with all available data in the interpretation 
of his roentgenological findings, he surely 
has by far the most valuable information ob- 
tainable. The roentgen findings properly 
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we may not be able to note even the pres- 
ence of fecaliths. Appendiceal kinks may 
act similarly. What appear to be kinks are 
often merely due to the angle of viewing. 
Large masses of pin worms in the appendix 
may also produce symptoms, local, and re- 
mote (reflex?). A slight fever is not in- 
compatible with a non-inflammator}^ irri- 
tated appendix. 

The question of appendiceal fixation is 
often a difficult one to determine. Inas- 
much as a large proportion of inflammator}'^ 
appendices result from obstruction of the 
lumen, we naturally find the distal end more 
frequently adherent than more proximal 
portions. In obese individuals palpation for 
the determination of appendiceal mobility 
is not ahvays so satisfactory, but much can 
be learned by rotation of the patient 
through different angles and by observing 
the appendiceal position at different inter- 
vals. The position of the cecum varies con- 
siderably, according to the load it carries 
and the position of the patient. The posi- 
tion of the cecum will often necessarily af- 
fect the position of even an adherent ap- 
pendix, but this rarely of itself causes much 
confusion. A long appendix gives more re- 
liable information than a short one, as a 
short mesentery often might not allow much 
mobility of an otherwise normal free ap- 
pendix. It may be stated here that a fixed 
appendi.x. by too deep and violent manipu- 
lation may be made to move cn masse rvith 
other abdominal organs to which it may be 
adherent, and so seem to be mobile. A ret- 
rocecal appendix, the developmental produc- 
tion of which we shall not discuss, has been 
over-emphasized as a necessary reason for 
surgery. An appendix apparently retro- 
cecal may be adlierent to the anterior wall 
of the cecum and the differentiation may 
Ire most difficult. Viewing the organ lat- 
erally, its absolute fixation would seem to 
indicate a retrocecal appendix. That these 
retrocecal appendices more frequently pro- 


duce symptoms than the ordinary variety 
does, however, seems to be a fact. 

The question of fixation from the patho- 
logical viewpoint should be briefly consid- 
ered. There are innumerable appendices 
which show evidences of a previous inflam- 
matory process but which are not adherent. 
An inflamed appendix ma}" show very little 
which is grossly abnormal on its serosal 
side: there ma}'^ be a little injection of the 
blood vessels and the appearance may be a- 
little less glistening. Such an appendix may 
function perfectly after the inflammatory 
process has subsided, but, generall}' speak- 
ing, fixation, kinking, ball-valve fecaliths, 
impacted inspissated feces, pin worms, ap- 
pendiceal amebiosis, etc., all favor appendi- 
ceal stagnation and a continuance of at least 
a low-grade irritated condition in the ap- 
pendix. The presence of abdominal adhe- 
sions, which are a frequent post-inflamma- 
tory appendi.x finding, is not alwa3's easily 
determined. A cecum may be malplaced or 
fixed by bands and developmental folds or 
by reason of redundancy, over-filling, etc. 
Pulling of the cecum or colonic wall defi- 
nitely out of position frequently speaks for 
adhesions, especially when the bowel wall 
shows characteristic irregularities. The 
transverse colon may be drawn down and 
fi.xed, as may the duodenum and gall blad- 
der. Dilation of small bowel loops might 
speak for obstruction from adhesions, etc. 

The question of pain from adhesions has 
been given exaggerated importance — most 
post-appendectomy pains have been attril>- 
uted to adhesions. We have seen cases 
without a symptom in which the abdominal 
organs were badl)' matted together by ad- 
hesions, and again, we have seen a single 
small band causing intense pain. The mat- 
ter seems to be in great measure dependent 
upon the motility of the adhering organs 
and the area of surface attachment; in 
other words, a question of the tug on the 
sensitive peritoneum. The parietal perito- 
neum is much more sensitive than the vis- 
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effect on this sensation, but greasy and 
difficultly digested food often seems to pre- 
cipitate these symptoms, which may last for 
days or weeks. Catharsis frecjuently gives 
relief for a while. Very often the patient 
complains of excessive flatus. Loss of ap- 
petite is frequent, and with this there may 
be nausea to a greater or lesser degree. Oc- 
casionally there is a dull ache in the lower 
right back. Flexing the thigh slightly on 
the abdomen often relieves a sense of “pull- 
ing” in the right lower quadrant. Short 
attacks of diarrhea, alternating with con- 
stipation. are frequent with many patholog- 
ical appendices. Palpation may produce a 
sensation of discomfort when any part of 
the abdomen is so examined, and the colon 
is frequently spastic and tender. The pain in 
the right lower quadrant in a truly causa- 
tive appendix will vary according to the 
local condition. This distress may not only 
be local but we find frequently even without 
real inflammation in the appendix that the 
entire gastro-intestinal tract is in an irri- 
table state. So-called “duodenitis” is a 
term which has recently been much over- 
used. We have undoubted cases of “duode- 
nitis,” but it is being diagnosed where fur- 
ther investigation would reveal an entirely 
different underlying or primary condition. 
Some of our proven irritative appendix 
cases show every evidence of duodenitis 
which may be attributed to the generally in- 
creased “irritability” of the entire gastro- 
intestinal tract. Slight indiscretions in 
diet, because of an already deranged gastro- 
intestinal function, frequently precipitate 
much abdominal distress, which is difficult 
to differentiate from true appendiceal “at- 
tacks.” 

So-called “chronic appendices” may show 
a great variety of pathological changes, 
many of a gross character, others made out 
only by the aid of the microscope. The lat- 
ter should be liberally interpreted, as vari- 
ations occur normally in different individ- 
uals and with advancing age. The grossly 


pathological appendices show a wide range 
of conditions. There may be enlargement, 
with edema; inflammatory exudates in the 
appendix substance or within the lumen, and 
denudation of the mucosa, or we may find 
merely vascular congestion, with or without 
some tissue edema. There may be nodular 
swellings separated by areas of sclerotic 
scars and denudation; general or partial 
obliteration of the lumen, or the distal end 
may^ ire distended and even closed off from 
the remainder of the appendix and contain 
cellular debris or even sterile mucus. The 
appendix wall may be greatly thickened 
due to the inflammatory process or we may 
have a bulbous appendix, with marked thin- 
ning of the wall from pressure. There may 
he fecaliths of varying size and consistency. 

Fecal concretions may cause local atrophy 
of the appendix wall, with local and remote 
symptoms. The evaluation of the degree of 
pathogenicity of an appendix fecalith is 
fraught witli difficulties. A good propor- 
tion of appendices roentgenographically 
show fecaliths which probably, in the major- 
ity of cases, will not cause more than a rare 
twinge of local pain. These fecaliths ma) 
act as ball-valves and be the cause of acute 
local pains and also give all the symptoms 
of an acute gastric condition. The local 
pains which appear suddenly and disappear 
with equal suddenness we feel are often due 
to the accumulated gas and fecal matter at- 
tempting to get by such a ball-valve, h 
impossible to anticipate what such a fees 
lith will do next. It should be careful!) 
noted. Palpation of tliese fecaliths uilj 
often reproduce the symptoms complaiuc 
of, which, if severe or of too frequent re 
currence, even without other evidence of an 
irritated appendix, will justify surgery, 
which is often inevitable, as a truly pathO" 
logical condition frequently develops. 
tween attacks of fecalith irritation or 
struction rve may not be able to ascertain 
anything abnormal about the appendicea 
condition, and if the appendix does not 



SCHNACK: CHRONIC APPENDICITIS 


75 


superirnposed symptoms of operative adhe- 
sions. The surgeon sliould not judge his 
results until a liberal period of time has 
elapsed. 

Appendiceal stagnation as determined by 
the retention of barium is a subject of con- 
siderable dispute. In the first place, barium 
retention cannot be proven when the cecum 
retains free barium, as the appendix may 
empty and refill, giving the impression of 
stagnation. ' As previously mentioned, ap- 
pendiceal stasis cannot be considered as a 
probable cause for symptoms, although we 
do frequently find this association, especial- 
ly when the appendix retains barium for a 
period of several days after the cecum has 
cleared. The ability of an appendix to 
empty would, however, indicate a free lu- 
men in most cases, and would contra-indi- 
cate appendiceal surgery. With a closed-off 
bulbous tip we may find the proximal end 
filling and emptying with apparent normal- 
ity, and if this sign were the only one ob- 
sen'ed, we should miss the true appendiceal 
condition. The detail of definition of the 
barium in the appendix has some signif- 
icance. An appendix containing mucopur- 
ulent exudate may receive the barium, but it 
will show hazy, indistinct outlines. 

The significance of an appendix which 
cannot be visualized should be considered. 
This condition is present in about 25 per 
cent of our cases and offers our most diffi- 
cult situation. An appendix containing ba- 
rium but lying over or behind a cecum filled 
with barium may be easily missed and may 
show up onl)' after the cecum is clear of 
barium. It is also possible for an appendix 
to fill and empty between examinations. It 
often varies in its ability to take rip barium. 
At one examination the appendix may be 
plainly seen, while, a few days later, it can- 
not be visualized. It is most important to 
make a second examination, after catharsis 
(the twenty-four-hour e.xamination is usual- 
ly the most successful for this), before we 
begin speaking of a blocked appendix. A 


swollen non-visualized appendix may some- 
times be palpable and the pain may radiate 
to the opposite side or to the para-umbilical 
region. Local tenderness should be most 
liberally interpreted in these cases. 

The roentgen study of so-called “sul> 
acute” appendices offers us considerable aid 
in the interpretation of roentgen findings in 
the less acute or chronic forms. The chron- 
ic forms we have already described; the 
sub-acute variety includes appendices in 
which the reaction is not so violent or in 
which the acute process has subsided con- 
siderably. If inflammatory products have 
access to a patent appendix lumen, the free 
drainage will tend to relieve symptoms. A 
few of tlie more common roentgen findings 
are worthy of note. 

Needless to say, one finds much variation 
from the normal. Our stomach may show 
much irregular liy per motility or we may 
find gastric atony. There may be duodenal 
stasis and much erratic reverse small bowel 
peristalsis. Findings more characteristic, 
but not invariably present, are pydorospasm 
with a tendency to a si-x-hour stomach resi- 
due (this seems to be more often present 
when there are symptoms of nausea). The 
head of the barium meal may not pass the 
ileocecal valve at six hours and we find that, 
having passed this valve, the meal tends to 
hurry beyond, very much as we find in in- 
testinal tuberculosis. The meal hesitates in 
its advance toward the ileocecal valve and 
then rushes beyond, apparently avoiding the 
zone of appendiceal irritation. The colon 
is frequentl}'- very spastic throughout, and 
shows frequent variations in appearance. 
These same events occur to a greater or 
lesser degree in all forms of chronic ap- 
pendix irritation. One rarely finds any evi- 
dence of a proximal colon retention at the 
forty-eight-hour period, although small 
amounts of barium may often be seen in the 
cecum. The irritable contraction of tbe 
valve of Busi may be a reason for this 
slight retention of barium. The extreme 
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ceral, but any tug on the mesentery gives 
rise to a sickening sensation and local pain. 
Palpating an adherent appendix may show 
tenderness from tliis peritoneal tug rather 
than from an actual inflammatory condition 
of the appendix. An appendix already un- 
der tension will be tender when the pres- 
sure is so applied that its distal end is 
put under increased tension, thus still fur- 
ther stretching the peritoneal covering. It 
is well to remember that a generally spastic 
colon has. through its more or less liquid 
and gaseous content, an equalized tension 
throughout, and this tension is, of course, 
transmitted to the appendix, which may be 
tender when pressure is applied as just de- 
scribed, while tenderness ma}" be absent 
when the stroke of the palpating hand is 
toward the proximal end of the appendix. 

Local pain on palpation must be carefully 
considered. This symptom may be most 
misleading, as we not infrequently see a 
badly inflamed appendix which is not tender 
to palpation, and caution in our interpreta- 
tion is most essential. We may find a pain 
on palpating the cecal tip, the cause of ryhich 
is not always easy to determine. The cecal 
tension may be fairly high, and this, with 
the increased palpatory pressure, may pro- 
duce the pain. There may be a colitis in- 
volving the appendi-x. The cecum is often 
the site of an old fecalith which may pro- 
duce local irritation. We occasional!}- see 
fecaliths here or elsewhere in the colon 
producing violent local inflammatory re- 
actions. They may appear to become incor- 
porated in the bowel wall by this inflamma- 
tory process. Tenderness about the cecum 
and appendix will often be found to be no 
greater than we find on palpating the re- 
mainder of the spastic colon. A colon, 
whose spasticity may be produced by an 
irritated appendix, is often inexplainably 
tender, which further complicates our dif- 
ferential interpretation of colonic and ap- 
pendiceal tenderness. The subject of pain 
both on palpation and without palpation has 


been elaborately investigated (3). Camett 
and Boles would have us believe that most 
right lower quadrant pain is of the nature 
of intercostal neuralgia, is quite superficial, 
and may extend over a wide area on both 
sides and even up the chest. Their method 
of determining the presence of tenderness 
upon tensing and relaxing the abdominal 
muscles, as a means of differentiating su- 
perficial from deep tenderness, is worthy of 
mention. 


The relationship of superficial skin hy- 
persensitiveness to deeper pathological con- 
ditions offers too great a variation of opin- 
ion to allow discussion here. I might add 
that quite a number of patients are so tick- 
lish that they will tense and withdraw the 
body from the palpating hand under any 
circumstances, and so either give the im- 
pression of local tenderness or make the ex- 
amination almost worthless. 

Colonic spasticity, with its associated ten- 
derness, has so many possible causes — many 
of remote, others of local, origin — that we 
shall not dwell on this subject. We feel, 
however, that colonic spasticity- is frequent- 
ly the result as well as the cause of appen- 
diceal abnormalities, and should be ob- 


served but not over-emphasized. The va- 
rious sphincteric valves of the colon (Busu 
Hirsch, Cannon, Balli, and others) seem to 
be frequently more irritable and spastic than 
other portions of the colon. It would be 
well to mention here that in certain cases 
■where there is a spastic constipation and 
general colonic tenderness, but no evidence 
of a truly irritative appendiceal condition, 
appendectomy^ has given relief from most 
of the abdominal sy'mptoms for a variable 
period, generally' from six months to two 
y-ears. My personal explanation would 
that the cutting of the appendiceal nerves 
(surgical trauma) raises our cecal gradient, 
which favors colonic elimination. 


this elevated cecal gradient is gradually 
stored to a normal level we find our o 
symptoms returning, and perhaps wdth the 
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tive and the stomach empties rapidly for a 
while, but the emptying- is generally in the 
end delayed slightly by intermittent pyloro- 
spasm. The peristalsis is not the regular 



Fig. 2 TIic 6-hour film. See te.xt. 


deep regular active peristalsis we so fre- 
quently find with ulcer of the cap. We fre- 
quently find a lack of gastric motility 
throughout. The cap in this case shows tire 
fibrillary spasms which may he easily 
pressed out on palpation. The findings are 
similar to those descrilred for duodenitis. 
Duodenal stasis, “puddling," and reverse 
peristalsis are frequent. The usual duode- 
nal finding at operation is “nothing," al- 
though we may find some of the findings 
described as “duodenitis." The “duodeni- 
tis,” in my mind, may be looked upon in 
most cases more as a result or s)anptom, 
with some other condition, as a pathologic 
appendi.x, colon, gall bladder, pelvic inflam- 
matory condition, etc., as the real difficultv. 

The six-hour film (Fig. 2) shows a fre- 
quent finding — slightly delayed stomach 


emptying. The advance in the colon may 
be more rapid and tire eviderrce of a delay 
iir the final emptying may be more pro- 
nounced. Often rvhen there is a more active 


to 



Frg 3. The 24-hour film Sec te.xt. 


inflammatory process m the appendix tve 
may even find a gastric residue at six hours. 

The 24-hour film (Fig. 3) show's several 
things of interest. First, we have the ir- 
regularly filled appendix, with its tip ad- 
herent to the ascending colon, and tender 
to palpation. We find a ratlrer marked gen- 
eral irritability of the colon, as showur by 
abnormal haustration. We frequently find 
more proximal colon clearing. It is my con- 
tention that this colonic irritability is often 
more responsible for the epigastric distress 
(reflex?) than the actual appendiceal con- 
dition w'hich initiates this colonic state. 
Again, the pro.ximal colon, which is so im- 
portant in the absorption of digested food 
products, is not capable of giving “good 
service” when in such a highly irritable 
state, and Intestinal gas and a feeling of 
distention result. The term “allochiria," 
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spasticit}' of the colon may actually retard 
bowel evacuations. One practically never 
sees an atonic cecum and proximal colon 
with large amounts of barium at this period 
when the appendix is in an irritated condi- 



Fig. 1. "The stomach presents several points of 
interest.” See text. 


tion. V ery rarely, we find cecal contents so 
indurated from many years of local stagna- 
tion that even cathartics will not expel 
them. Such fecaliths may absorb barium 
and give the appearance of proximal colon 
stasis and inactivity. If the cecum and 
proximal colon clear within forty-eight 
hours, we have eliminated one of our most 
frequent causes of right lower quadrant dis- 
stress, namely, cecal stasis with its associat- 
ed symptoms. Cecal stasis must of neces- 
sity often be the cause of appendiceal stasis, 
the precursor of many of our pathological 
appendices. 

We have described the more important 
clinical and roentgenologic findings in ap- 
pendiceal disease, in a rather disconnected 
manner. However, each point considered 
can be evaluated only in its relationship to 
all other findings in any given case. 

CONCLUSIONS 

Roentgen findings of appendiceal disease 
are most valuable but must be considered 
only in the light of all other clinical data 


The evidence to be considered is local and 
remote and dependent upon the kind and 
degree of appendiceal abnormality. There 
can be no set of rules to govern the diag- 
nosis of a pathologic appendix, and personal 
judgment must necessarily enter. The 
roentgenologist, in view of his long expe- 
rience with numerous roentgen abnormali- 
ties, is in a most favored position to inter- 
pret these roentgen findings, providing he 
avails himself of all other obtainable infor- 
mation. A differential consideration of lo- 
cal and remote, direct and indirect, clinical 
and roentgen findings is presented nhicli 
should materially reduce our diagnostic 
failures. 

The aboi’e description may make it ap- 
pear that the diagnosis of so-called “chronic 
appendicitis” is always a very complicated 
matter, but in most of the cases a diagnosis 
can be easily established with more than a 
fair degree of certainty. 

ILLUSTRATIVE CASE 

About four years ago this patient (Dr. 
F. K. S. ) had an attack of what was termed 
“intestinal flu” — slight fever, nausea, ab- 
dominal cramps, constipation following 
diarrhea. Since then he has been troubled 
with periods of faulty digestion. The 
symptoms were distress in the epigastrium, 
flatulence, and a general feeling of disten- 
tion. This condition was apparently worse 
after heavy, especially greasy, meals. At 
times there was a little “burning,” wliidi 
came late, after meals. Reduction in food 
intake brought about almost complete re- 
lief 

Findings are those of a definitely irritat- 
ed appendix, with many of the symptoms 
probably due to secondary reflex phenom- 
ena The general irritability of the entire 
gastro-intestinal tract is characteristic. 

The stomach presents several points o 
interest (Fig. 1) We see an irritable 
stomach; at times the peristalsis is very ac 



ATYPICAL BONE TUMORS^ 

WITK PRESENTATION OF TWO CASES 
By K. S. DAVIS, M.D., M.S. in Roentgenologj', Los Angeles, California 


I N the diagnosis of bone tumors there are 
many borderline and atypical lesions 
which are not clear-cut either roentgeno- 
logically or pathologically. There are in- 
stances in which it is almost impossible to 
decide whether the lesion is benign, malig- 
nant, or inflammatory on the basis of the 
roentgenographic and clinical findings alone. 

The two cases included in tlie present re- 
port illustrate A'ery well the difficulties en- 
countered in making a correct diagnosis in 
the unusual and atypical bone tumor. 

Case 1. The patient, a male, 35 years of 
age, was admitted to St. Vincent’s Hospital 
September 30. 1929, because of a fracture 
of the left humerus. Three years previously 
the left shoulder and humerus became pain- 
ful following A'accine therapy for a chronic 
neisserian infection. Since that time the 
patient had had repeated attacks of pain of 
increasing severity in the same area. In 
INIa}'. 1929. the symptoms became very much 
aggravated following a fall on the left 
shoulder, with almost continuous pain since 
then. September 19. 1929, the humerus sud- 
denly fractured while he was carrying a case 
of films. 

The roentgenogram made at the time of 
his admission to the hospital showed a path- 
ologic fracture in the middle third of the 
shaft of the left humerus. The entire upper 
half of the humerus including the head and 
neck showed a mottled, diffuse rarefaction, 
and the diameter of the bone was increased 
about 50 per cent over normal, although 
this increase in size did not appear to be 
due to a true expansion of the cortex. The 
cortex, while thinned out. was still intact 
except at the site of the fracture. There 
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was no soft-tissue swelling or any demon- 
strable periosteal proliferation noted (Fig. 

Roentgenograms were made of practically 
all the other bones, all of which appeared to 
be normal in structure. 

Subsequent roentgenograms of the left 
humerus showed, in addition to the changes 
noted above, a periosteal proliferation and 
an extension of the process into the soft 
tissues surrounding the humerus. The soft- 
tissue tumor Avas first noted near the site of 
tlie fracture; later the entire upper half of 
the arm became ini-olved (Figs. 2 and 3). 

X-ray treatments Avere commenced De- 
cember 4, 1929, and continued .until De- 
cember 26, 1929. During the course of the 
treatments the groAvth remained stationary 
in size but there Avas not the regression 
of the tumor which Ave had expected. 

In January, 1930, the patient, learning of 
the Coffey-Humber serum, left our care and 
Avent to San Francisco. There he Avas given 
a series of serum treatments OA’^er a period 
of seven Aveeks. During this time there Avas 
a rapid groAAAh of tlie tumor, Avhich soon 
became A-ery large. The patient failed rap- 
idly and died tAVO Aveeks after his return 
home. 

The autopsy, done on klarch 10, 1930, 
shoAved a tumor of the left arm inA^olving 
the bone, soft tissues, and skin. The greater 
portion of the upper half of the shaft of the 
humerus Avas missing, there being only a 
fcAv small, eggshell-like fragments of the 
cortex embedded in the tumor. The head of 
the humerus Avas filled Avith gelatinous ne- 
crotic material but the shoulder joint and 
scapula AA’ere not inA'oh'ed. The tumor aa'rs 
very soft, gray in color, and intact in por- 
tions; other parts Avere yelloAv and necrotic 
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meaning pain reflexly referred to the side 
opposite the trouble, often does not apply. 
I am inclined to believe that colonic spasm, 
often more marked at the points of the dif- 



Fig. 4. The 48-hour film. Sec text. 

ferent colonic valves (Hirsch, Busi, and 
others), can easily account for the pain 
symptoms on the opposite side of tlie abdo- 
men. This colonic irritability, manifested 
in several ways, is generally found when 


there is appendiceal irritation, but is by no 
means pathognomonic of an irritated ap- 
pendix. 

The 48-hour film (Fig. 4) shows the 
same degree of colonic spasm with other- 
wise normal emptying. Stasis at the cecal 
tip is occasionally found. The appendi.x 
shows a certain degree of stasis in most 
cases in which it is patent, although an 
irritated appendix tip may cause rapid 
emptying of the proximal end. The 
appendiceal shadow of barium narrows ir- 
regularly due to absorption of fluid and may 
eventually form the center of a somewhat 
inspissated core. New material flows into 
the appendix circumferentially about this 
appendiceal core by a mere process of ap- 
pendiceal dilatation, just as we find in the 
colon. This circumferential advance of the 
liquid contents from the small bowel in the 
colon brings the liquid contents in contact 
witli a maximum surface of absorbing co- 
lonic epithelium, thus hastening the with- 
drawal of fluid, with its nutritive products. 
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fonned acini, which show that the tumor 
must be some form of metastatic carcinoma. 

“I think this tumor must be a metastatic 
carcinoma from some source. The radio- 
graph is characteristic of a very destructive 
metastatic carcinoma. The tumor cells are 
too large and spindle for endothelial mye- 
loma. Alveoli are not present in endothe- 
lioma.” 

Sections were also sent to Dr. A. C. 
Broders at tire Mayo Clinic, who diagnosed 
the tumor as a rhabdomyosarcoma. 

COMMENT 

In this case we have a bone tumor, medul- 
lary in origin, involving the upper half of 
the shaft of the humerus, causing a marked 
increase in the diameter of the bone. In the 
first roentgenogram the cortex showed a 
mottled, diffuse rarefaction but was intact 
except at the site of the pathologic fracture. 
Later there was noted a roughening of the 
periosteum, which periosteal proliferation 
did not have the radiating spicules of osseous 
tissue perpendicular to the shaft as seen in a 
typical periosteal osteogenic sarcoma. The 
spread of the tumor into the surrounding 
soft tissues apparently occurred first at the 
site of the fracture. Intensive X-ray treat- 
ments caused a cessation of the tumor 
grouth hut no regressive changes were ob- 
serxed during the treatments. During tiie 
period in uhich tlie Coffey-Huniber serum 
was gixen the tumor increased rapidlv in 
size, with progressixe constitutional symp- 
toms until death ensued. 

Case 2 R F , a xxell develojied male, 
f)7 xcars of age. first presented himself for 
e\aminati<m in September. 1928. He com- 
]>laincd chieflx of pain and a tumor on the 
anterior part of the left kg about ten inches 
below the knee. In March. 1927, the patient 
had fallen, tripping over a tight wire, and 
injured his left leg over the tibia. The 
swelling appeared immediately after the in- 


1 ^ an 



Fig. 3. Case 1. Roentgenogram taken after the 
tumor had spread to the soft tissues. This was first 
noticed at the site of the fracture. Later the entire 
upper half of the arm became invoK'ed. 

jury and had persisted since that time. The 
pain, xvhich consisted of a dull ache in the 
affected leg, had been intermittent in char- 
acter, disappearing xvhen the leg xvas at rest 
and reappearing xvhen tlie patient resumed 
his normal activities — motoring and golf. 
His general health had alxvays been excellent. 
The VVassennann test had been repeatedly 
negative, even after provocative salx'arsan 
had been gii-en. 

ROE.VTGENOGRAI'HIC FINDINGS 

The first roentgenogram, taken October 4, 
1927, shoxxed a fairly circumscribed area of 
diminished bone density about 3X4 centi- 
meters in diameter in the cortex of the left 
tibia. Tlie lesion xvas apparently cortical in 
origin, expanding and thickening the cortex 
and partial!}- obliterating the medullary eax^- 
ity but xvith iro evidence of direct im^olve- 
ment of the medulla. Abox-e the main lesion 
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Fig. 1. Case 1. Roentgenogram taken at the 
time of admission to St Vincent’s Hospital 
The extent of the tumor, the increased diameter 
of the bone, the thinned but intact cortex, and the 
pathologic fracture are the outstanding findings 
in this film. 


Fig 2. Case 1. A subsequent roentgenogram 
showing the periosteal proliferation At the time 
this film was made there was a marginal union 
between the fractured fragments 


and some were gelatinous. There was no degeneration and necrosis. Necrosis was aho 
involvement of the soft tissues of the axil- present in irregular areas throughout the 
iary space. entire tumor mass. 

The abdominal cavity contained about two Dr. G. D. Matter, who performed the 
liters of blood, fluid and in clots. The liver autopsy, made a microscopic diagnosis ot 
was greatly enlarged, containing many periosteal sarcoma with generalized metas- 
tumor masses of varying size. iMany of the tases. 

masses were necrotic; in one of the tumors Sections of the tumor were sent to Dr. 
there was a definite hemorrhagic necrotic James Ewing, whose report is as fo'lows 
mass which had broken through the capsule “You have sent me material front a '£0 
and accounted for the free blood found in remarkable bone tumor. Most of the sections 
the peritoneal cavity. Metastases were also show a structure which might well be ^n 
present in the head of the pancreas, retro- osteogenic sarcoma. The cells are very large 
peritoneal lymph nodes, and lungs. and spindle, although some are large an 

Sections of the humerus, the soft-tissue polyhedral There is a good deal of degen 
tumor of the arm, and the metastases crating soft cartilage which does not seem to 
showed a highly cellular, large spindle-cell belong to the tumor process. There is ^ 
tumor. Manjr cells were elongated and section of peculiar reticulated tissue wbkb 
had compact dark staining nuclei. Mitotic I cannot explain. It looks somewhat bbe 
figures were abundant. In the head of the thyroid tissue. In portions of the tumor 
humerus there was an extensive mucinous there are very numerous, perfectly 
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Fig. 6. Caic 2. Lateral roentgenogram taken 
in 1928. In this film there can be seen tlte main 
tumor with three adjacent intracortical areas 
of rarefaction lying abotc the main tumor just 
beneath the anterior periosteal surface of the 
cortex. 



Fig. 7. Case 2. Lateral roentgenogram taken 
two years later. (Compare with Figure 6 ) Fol- 
lowing the X-ray and radium treatments the 
cortical hone surrounding the bone tumor showed 
a distinct increase in density. There is a coa- 
lescence of the three small lesions seen in early 
roentgenograms 


Roentgenograms of practically all the 
other bones failed to show demonstrable 
evidence of involvement. 

Because of a sharply divided difference of 
opinion between the local radiologists in Los 
Angeles, roentgenograms were sent to Dr. 
G. H. Holmes, of Boston, Dr. B. R. Kirklin 
and Dr. M. S. Henderson, of the Mayo 
Clinic, and Dr. Ralph E. Herendeen and Dr. 
James Ewing, of New York City. It was 
the opinion of all of these men that the pro- 
cess should he classified as an infiammator)' 
lesion rather than a neoplasm, and an ex- 
plorator)- operation was advised. This was 
done on May 15, 1930, hy Dr. John Mhlson, 
whose surgical report is as follows: “An ex- 
tremel) rascular tumor, with softening of 
le cortical bone. A wedge-shaped piece of 
tissue 4X2X2 cm. was removed for 


biopsy. The cortical portion of the bone 
tumor is ver}' hard and somewhat eburnated ; 
beneath this a soft grayish tumor can be 
seen between the bony spicules.” 

Frozen sections of the softer parts of the 
tumor showed a cellular fibrous tissue stroma 
surrounding irregular spaces, lined by atyp- 
ical high columnar epithelium often two or 
more rows deep, ^Microscopic diagnosis; 
metastatic carcinoma of the tibia. 

The amputated leg showed a bulbous en- 
largement of the tibia due to a bone tumor 
measuring 12X6X5 centimeters. The 
marrow cavity was obliterated by cancellous 
bone, the spaces of which were filled with a 
grayish tumor. There was a small tumor, 
similar in appearance, lying above the main 
tumor. The soft parts were not involved. 

^Microscopic sections were sent to Dr. Wil- 




Fig. 4. Case 2 Antcro-posterior roentgeno- 
gram taken soon after patient’s injury. Note the 
cortical area of climitiishecl bone density, with an 
expansion of the periosteal surface of the cortex 
but no thinning. 


there were three intracortical areas of rare- 
faction lying just beneath the periosteal 
surface of the cortex (Figs. 4 and 6). 

From October, 1927, until February, 
1930, numerous roentgenograms were made, 
these showing a slow progressive develop- 
ment of the lesion described above. 

The development consisted of: (1) A 
gradual increase in the size of the central 
area of rarefaction; (2) an expansion of 
the cortex, which became thickened instead 
of thinned; (3) a coalescence of the three 
upper lesions which, however, remained def- 
initely divided, appearing as three lesions 
adjacent to each other but not merged ; (4) 
appearance of periosteal new bone with a 
rather characteristic parallel cortical stria- 
tion of the newly formed Ixine (Figs. 5 and 

7 ). 


Fig. 5. Case 2. Antcro-posterior roentgeno- 
gram taken a year later. The tumor has increased 
in size but is still sharply delimited. The cort» 
IS e.xpandcd but not thinned The bone surround- 
ing the tumor is denser than in the previous film 
(Compare vith Figure 4.) 


At this point a tentative diagnosis of 
Ewing’s tumor was made and the patient 
referred to Dr. Albert Soiland for X-ra) 
tlierapy. A series of ten X-ray treatments 
were given, beginning October 15, 1928 

On Ma)-^ 15, 1929, a series of radium ap- 
plications was given over the anterior part 
of the left leg. Twelve applications were 
given, using radium filtered by 1 mm. of 
brass and applied at a distance of 3 centi- 
meters — a total of 4,260 milligrant-houra. 

In spite of the radiation and radium ther- 
apy the lesion continued to progress slouly 
in size, although, in the opinion of tire es- 
sayist, it showed a distinct increase in dw 
density of the surrounding corte.x following 
the X-ray treatments. The patient stated 
that the bone felt “stronger” although the 
pain was stilt felt when he played golf. 


THE RADIOLOGICAL STUDY OF THE STOMACH AND 
DUODENUM, WITH SPECIAL REFERENCE TO THE 
VALUE OF THE LATERAL VIEW" 

By SAMUEL BROWN, M.D., Cincinnati, Ohio 


T he value of the lateral view of the 
stomach and duodenum is, in my opin- 
ion, not fully appreciated by radiolo- 
gists at large. Tliis is evidenced by the in- 
frequent reference to its use in the X-ray 
literature and also by the total absence of 
illustrations of tlie ■ lateral view of the 
stomach and duodenum in standard books 
dealing with the radiological diagnosis of 
gastro-intestinal lesions. The chief reason 
for the lack of interest in the use of the 
lateral view is the assumption that any lesion 
affecting the stomach or duodenum which 
can be demonstrated radiologically can be 
shown in the usual anterior view. This is 
indeed true for the majority of lesions, but 
not for all, in my experience. Time and 
again I have found that the lateral view, 
either left or right, has enabled me to dem- 
onstrate the presence of a lesion absolutely 
impossible of such demonstration in the 
usual anterior view. 

The study of the normal stomach and 
duodenum in the lateral positions has been 
the subject of several of my previous pub- 
lications (1, 2, 3). In the present com- 
munication I will confine myself to a brief 
discussion of the anatomical and plwsiologi- 
cal characteristics of the stomach and duo- 
denum, together with several brief case re- 
ports accompanied bj" illustrations in tlie 
anterior and lateral views. 

1. The position, shape, and size of the 
stomach and duodenum depend a great deal 
upon the habitus and age of tlie individual. 
Before any conclusions are draivn these 
data concerning the individual under ex-- 
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amination should be taken into considera- 
tion. 

2. Tlie stomach and duodenum are, rela- 
tively speaking, freely movable organs, and, 
as such, their position and shape will to a 
large degree depend upon the position of the 
body as a whole, 

3. The stomach and duodenum are elas- 
tic organs and therefore capable of expan- 
sion. Thus, their size, shape, and position 
will depend upon the quantit}’’ of food in- 
gested. 

4. The stomach and duodenum are mus- 
cular organs and therefore possess capacity 
for contraction and relaxation. Thus their 
position, shape, and size will depend upon 
the muscular tone, upon the degree of peri- 
stalsis, and upon the rate of emptying. 

5. A knowledge of the shape of the nor- 
mal stomach and duodenum in the sei'eral 
standard positions, namel}', dorsal, I'-entral, 
left and right lateral, is important in order 
to be able to recognize any deviation from 
the normal contour. 

6. The position and shape of the stomach 
and duodenum are subject to alteration as 
a result of changes in the size and position 
of the neighboring organs, such as the liver, 
spleen, kidneys, pancreas, and pelvic organs. 
Thus a knowledge of the normal relations 
which exist between the stomach and duo- 
denum and their neighboring organs both in 
the antero-posterior and lateral positions is 
essential in order to recognize any abnormal 
change in the neighboring structures. 

7. The size or volume of the stomach de- 
pends upon its length, breadth, and depth. 
Onl}’' b}’’ the use of the antero-posterior and 
lateral views can one obtain a fair idea of 
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Fig. 8 Case 2 Roentgenogram made of the tumor 
after amputation of the leg. The extent of involve- 
ment is best illustrated here. 

liam Ophuls, of Stanford University, Dr. 
A. C. Broders, at the Mayo Clinic, and Dr. 
Ewing, of New York City, all of whom 
agreed as to the diagnosis. 

COMMENT 

In this case we have a localized metastasis 
to the left tibia in a patient whose general 
healtli has always been excellent. The 
roentgenographic appearance was certainly 
not indicative of such an involvement. A 
careful history and thorough physical ex- 
amination failed to reveal any possible 
primar}- source for the metastatic growth. 
Roentgenograms of practically all the other 
bones in the body were negative for demon- 
strable invoh-einent. The lesion was ex- 
tremely slow in its growth and showed as 
much bone proliferation as destruction. It 


was sharply delimited, never showing any 
tendency to invade the surrounding bone or 
soft tissue. At the present time (December, 
1930) the patient’s general health is still 
excellent and he shows no evidence of a 
malignant lesion in any part of the body. 

DISCUSSION 

Dk. John C. Wilson (Los Angeles, Calif.); 
The first patient (Case 1 ), when he came under 
our observation, appeared to be suffering from 
a benign lesion resembling osteitis fibrosa 
cystica. A possibility' of a bone lesion as- 
sociated with leukemia or splenic anemia uas 
also considered. The presence of a malignant 
tumor was not suspected until a rapidly grow- 
ing soft-tissue tumor appeared at the site of 
the pathologic fracture. Because of the fact 
that this patient had a claim under dispute be- 
fore the Industrial Accident Commission it 
was not possible to undertake any surgical 
treatment until the condition was obviously 
inoperable. It is interesting to note the ev 
treme rapidity' with which this tumor grew and 
metastasized after treatment with the Coffey- 
Humber extract. 

Regarding the second case, a word of ex- 
planation should be offered to account for the 
rather unusual procedure of amputation for 
bone carcinoma, presumably' metastatic. The 
slow growth and circumscribed nature of the 
lesion, its steady progress in spite of radio- 
therapy', the patient’s excellent general condi- 
tion, and the absence of a demonstrable 
primary' lesion made us feel that amputation 
might offer a prolongation of life in addition 
to relief from the troublesome local symptoms- 
The exploratory' operation undertaken on the 
advice of consultants rendered the amputation 
imperative. 

Cases such as these, in which conflicting 
opinions by' the radiologists and pathologists 
are added to inconclusive clinical findings, 
place a grave burden of responsibility on the 
surgeon. 
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Fig. 2-/1 (nmcrior view). The lesser nnd greater curvatures present no deformities in contour. 
(Upper left.) 

Fig. 2-B (left lateral view). Considerable deformity involving the upper half of the posterior wall 
of the stomach. (Upper rifflil.) 

Fig. 3-A (anterior view). Xo deformities arc present on the lesser or greater curvature of the 
stomach. (Louvr left.) 

. (right lateral view). Marked deformity involving the middle third of the stomach. (Lozeer 
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Fiff. (anterior view). No deformities arc Fig. 1-B (left lateral view)- JIarked deform- 
present on the lesser or greater curvature. ity involving the cardiac end of the stomach 


the actual size of the stomach. It is gen- 
erally found that the so-called small "steer- 
horn stomach” has greater depth than the 
“fish-hook stomach” when they are studied 
in the lateral position. In other words, the 
steer-horn or transverse type of stomach 
makes up in depth what the fish-hook type 
of stomach makes up in length. 

8. Foreshortening of the stomach in the 
anterior view may occur in the steer-horn or 
transverse type of stomach. This is due to 
the fact that the stomach does not lie parallel 
with the abdominal wall, but at an angle, 
with the direction of its axis from before 
backwards. Foreshortening of the stomach 
is more apt to occur in pathological stomachs 
than in normal ones, because of scar 
tissue or adhesions In the lateral view it is 
often possible to overcome this difficulty and 
expose the entire contour to view, 

9. In the transverse type of stomach the 


duodenal bulb is frequently located behind 
the pylorus and thus obscured from view, 
and its stud}'^ is naturally made difficult In 
the right lateral view the duodenum can k 
exposed in its entire course and any abnor- 
mal changes can be noted. 

10. Deformities in the contour of tk 
stomach and duodenum can be recognized so 
long as they occur at the periphery of th£ 
X-ray shadow. It is evident that, if a de- 
formity involves tlie anterior or posterior 
walls of the stomach or duodenum, the pi' 
tient should be placed in such a position that 
the anterior and posterior walls will be 
the periphery of the X-ra}' shadow. Thi- 
position is either the left or right lateral 

1 1 The duodenojejunal flexure is locate 
beneath the body of the pancreas; in 
vertical stomach it is often seen abore tk 
lesser curvature In the transverse stonrac 
it is usuallv found to be obscured by t ^ 
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will bear a normal relation to the abdominal 
wall and spine. 

13. The position and shape of the stom- 
ach are often influenced by palpable or non- 
palpable tumors within the abdominal cavity. 
The following process of differentiation has 
been found of great service. 

(a) A tumor originating from the stom- 
ach will seldom change tlie position of the 
stomach. The deformity in the contour of 
the stomach, whether visible or non-visible 
in tlie anterior view, can always be demon- 
strated in either the left or right lateral 
view. 

(b) A splenic tumor will displace the 
stomach and duodenum to the right and 
forward and the splenic flexure downward. 

(c) A liver tumor will displace the 
stomach and duodenum to the left and back- 
ward. 

(d) Right kidney tumor will displace the 
stomach and duodenum to the left and for- 
ward. 

(e) Left kidney tumor will displace the 
stomach and duodenum to the right and for- 
ward. 

(f) Pancreatic tumor will displace the 
stomach forward and if any lateral dis- 
placements occur the stomach and duo- 
denum will be displaced in opposite di- 
rections. The duodenojejunal flexure is 
often found to be displaced downward by 
pancreatic tumors. 

(g) Retroperitoneal tumors originating 
from the retroperitoneal glands behind the 
stomach will displace the latter forward. 
The position of the duodenojejunal flexure 
is not affected. 

CASE REPORTS 

^ Case 1 (Figs. 1-A and 1-5). I^Ialc, age 
54, complained of a moderate degree of gas- 
tric distress, witli marked anemia. Clinically 
there was a strong suspicion of gastric 
cancer. X-ray e.xamination of the stomach 


elsewhere had failed to confirm this sus- 
picion. In my examination I found the 
stomach free from an}^ deformities in the 
anterior view (Fig. 1-A). In the left lateral 
view (Fig. 1-5) an extensive deformity was 
found to involve the cardiac end of the 
stomach. The diagnosis of carcinoma was 
confirmed by operation. 

Case 2 (Figs. 2-A and 2-5). Male, age 
66, presented symptoms suggestive of can- 
cer of the stomach. In the anterior view 
(Fig. 2-A) no filling defects were noticed 
in the contour of the lesser and greater 
curvatures. In the left lateral view (Fig. 
2-5) an extensive deformity was noticed 
along the posterior wall of the stomach in 
its upper third. A diagnosis of cancer of 
the stomach was confirmed by operation at 
the Mayo Clinic. 

Case 3 (Figs. 3-A and 3-5). Male, age 
59, had complained of gastric disturbances 
for over a year. During this time he had 
been submitted to several X-ray examina- 
tions of the stomach by various radiologists, 
but without finding any abnormal changes. 
His condition gradually became worse from 
loss of blood by rectum. He was examined 
by me after he had been admitted to the 
hospital and after several blood transfusions 
had been done. I found no deformities in- 
volving the lesser or greater curvatures in 
the anterior view (Fig. 3-A). In the right 
lateral view (Fig. 3-5) a large deformity 
was noticed, involving the middle portion of 
the stomach. A diagnosis of cancer of the 
stomach was confirmed by operation and a 
microscopic section. 

The above three cases illustrate the possi- 
bilit)' of failing to make a correct diagnosis 
if one is to depend upon the study of the 
stomach in the antero-posterior position 
alone. The third case is the most remark- 
able because of the existence of an extensive 
deformity which showed not the slightest 
change in contour in the anterior view. 

The value of the lateral view is also 
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Fj^ 4-A (anterior view). Circumscribed de- Fig: 4-B (right lateral view). The deformit) 
feet in the middle of the stomach. involves the anterior vail of the stomach 


Stomach, or it maj- be seen close to the 
greater curvature. A considerable separation 
between the greater curvature and the duo- 
denojejunal flexure should lead one to sus- 
pect a possible pancreatic tumor. 

12. Artificial deformities of the stomach 
and duodenum as a result of outside pres- 
sure exerted upon their walls are usually 
considered a hindrance in the study of these 
structures. However, these deformities 
possess certain advantages in directing one's 
attention to something abnormal within the 
abdominal cavity. By a process of differen- 
tiation one can readil}" determine tlie true 
cause of the deformity. 

faj A deformity which is due to a tumor 
within the stomach will accentuate the ab- 
normal shadow when the patient lies flat on 
the abdomen, and very often displaces all 
the barium between the anterior and poste- 
rior walls of the stomach. The exact extent 


of tJie tumor and its exact origin can be 
determined onl}'’ by the use of the lateral 
view. 

A deformit}' of the stomach due to 
pressure by a mass between the stomach and 
the anterior wall of the abdomen uill disap- 
pear when the patient is studied in the 
lateral position ; however, the stomach will 
be found displaced backwards and the an- 
terior wall of the stomach will present a 
regular crescent-shape compression. 

fcj A deformit}' of the stomach due to 
pressure by a mass behind the stomach vd! 
disappear when the patient is placed in the 
lateral position, but the stomach will he 
found to be displaced forward and the 
posterior wall to be compressed 

(d) A deformity of the stomach due to 
extra-abdominal pressure will disappear 
when the patient is placed in tJie lateral po^r 
tion In this case the walls of the stomach 
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shown when it is desired to determine the 
exact origin of a tumor which is recogniz- 
able in the usual anterior view. The follow- 
ing two cases will illustrate this point. 

Case 4 (Figs. 4-A and 4-5). Female, age 


is seen to be involved. This was confirmed 
by operation. 

Case 6 (Figs. 6-A and 6-5) . Female, age 
48, had presented gastric symptoms for sev- 
eral years. In the anterior view (Fig. 6-A) 


1 


& 

* 





Fig 1-A (anterior view). No filling defects are 
shown on the lesser or greater curvature of the 
stomach or duodenum. 


43, had complained of gastric distress for 
more than two years. At the time of the 
onset of her illness she was subjected to an 
X-ray examination of the stomach, with the 
diagnosis of a duodenal ulcer. She was 
treated for that lesion, but without any im- 
provement. A subsequent X-ray examination 
of the stomach revealed a large circum- 
scribed filling defect in tlie middle of the 
stomach (Fig. 4-A). In tlie lateral view 
(Fig. 4-5) tlie anterior wall of the stomach 
appears to be the origin of the newgrowth. 
A diagnosis of benign tumor was confirmed 
by operation and microscopical section. 

Case 5 (Figs. 5-A and 5-5). Male, age 
70, complained of gastric disturbances sug- 
gestive of cancer of the stomach. In the 
anterior view (Fig. 5-/1) a large filling de- 


i 





Fig 7-B (right lateral view). The posterior wall 
of pylorus presents a filling defect, and the duodenal 
bulb is deformed. 


an indentation of the greater cun^ature is 
seen, but no niclie on tlie lesser curv^ature 
corresponding to the region of the hour- 
glass constriction. In tlie right lateral view 
(Fig. 6-5) a characteristic niche deformity 
is seen on the posterior ivall. 

Case 7 (Figs. 7-A and 7-5). Male, age 
47, had complained of gastric disturbances 
for several years. In the anterior view 
(Fig. 7-A) no deformities were noticed in 
the contour of the lesser or greater curva- 


tures. In the right lateral view (Fig. 7-5) 
a distinct filling defect is seen on the pos- 
fcct is shown to involve the whole of the terior wall of the pylorus. The duodenal 
pylorus. In the right lateral view (Fig. bulb shows an irregular outline of its an- 
5-5) only the anterior wall of the stomach terior vvall. A diagnosis of pyloric ulcer 
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Fig. 9-A (anterior view). No filling defects 
are seen on the lesser or greater curvature. The 
duodenal bulb is obscured by the pylorus 


Fig 9-B (right anterior view). Niche is 
shown on the upper surface of the duodenum. 


Case 10 (Figs. 10-/i and 10-5). Female, 
age 57, was examined elsewhere and ob- 
struction was found in the region of the 
duodenojejunal junction This was con- 
sidered to be due to a newgrowth arising 
from within the bowel. In my examination 
I confirmed the same findings (Fig. lO-A) ; 
however, it was also noticed that the duo- 
denojejunal flexure was displaced down- 
ward and the pyloric end displaced upward. 
The greater curvature of the p 3 dorus pre- 
sented an ill-defined contour. In the left 
lateral view (Fig. 10-i?) the stomach was 
found to be displaced upward and forward. 
It has been my experience that the position 
of the stomach seldom changes from a 
growth originating inside itself or the duo- 
denum, hence, I reasoned, the displacement 
most be due to a growth originating outside 
the stomach and duodenum. Since the rela- 
tion between the stomach and duodeno- 
jejunal flexure has been found altered, and 


such an alteration can be produced only by 
the body of the pancreas, because it lies just 
above the bowel, a diagnosis of cancer of 
the pancreas was made. This was confirmed 
by operation and, several days later, by a 
postmortem examination. 

Case 11 (Figs, ll-/i and 11-5). Male, 
age 45, had complained of pain in the 
epigastrium and back for several months 
before admission to the hospital. An X-ray 
examination of the gastro-intestinal tract 
made elsewhere failed to reveal anything 
abnormal. In my examination I found a 
distinct deformity along tHe greater curva- 
ture of the stomach, but not involving the 
latter (Fig. ll-A). The duodenojejunal 
flexure was found to be displaced down- 
ward. In the left lateral view (Fig. U-B) 
the stomach was found to be displaced up- 
ward and forward. The posterior wall of 
the stomach was found to be ill defined. By 
the same process of reasoning as applied in 
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with duodenal adhesions was confirmed by 
operation. 

Case 8 (Figs. 8-A and 8-5). Male, age 
30, presented a typical history of gastric 
ulcer. In tlie anterior view (Fig. 8-A) no 




Fig. &-A (anterior view) No filling defects are 
seen on the lesser or greater curvature. The duo- 
denal bulb is obscured by the pylorus. {Tofi ) 

Fig. 8-5 (right lateral view). The posterior wall 
of the stomach presents a niche The duadctiam is 
shown in its entire course The upper surface pre- 
sents a niche. (Bottom) 


filling defects were noticed in the contour 
of the stomach. The duodenal bulb could 
not be seen because it was lying behind the 
pylorus and was thus obscured from tien 
In the right lateral view (Fig, 8-F) a dis- 
tinct niche is seen on the posterior wall of 
the stomach. Its presence was constant and 
it failed to disappear during a peristaltic 
wave. The duodenal bulb presented a dis- 
tinct shadow of a niche on its upper surface 
The diagnosis of a gastric and duodenal 
ulcer was made. The failure to demonstrate 
these deformities in a subsequent e.xaraina- 
tion after an inteiwal of several montlis, 
following a rigid medical and dietetic 
regime, with the disappearance of the gastric 
symptoms, xvould lead one to conclude tliat 
the diagnosis was correct. 

Case 9 (Figs. 9-/i and 9-B). Female, age 
63, complained of gastric symptoms sugges- 
tive of cancer of the stomadi. The anterior 
view (Fig. 9- A) failed to show any de- 
formities in the contour of the stomach 
The duodenal bulb was found entirely ob- 
scured by the pylorus. In the right lateral 
view (Fig. 9-B) a small niclfe was seen to 
arise from the upper surface of the bulb 
A diagnosis of duodenal ulcer wms confirmed 
by operation. 

The above four cases illustrate the possi- 
bility' of overlooking the existence of an 
ulcer of the stomach or duodenum if it doe= 
not happen to be located on the lesser or 
greater curvature. In the case of the duo- 
denum another factor enters in, rendering 
the diagnosis of ulcer difficult: the bulb i- 
often located behind the pylorus and tluis it» 
study is made impossible. In the right 
lateral view the entire course of the duode 
num can be demonstrated and any abnormal 
changes can readily' be noted. 

Thus far, lesions of the stomach and duo 
denum of intrinsic origin have been dis 
cussed I shall now present several casej 
of extrinsic origin affecting the stoniacb an 
duodenum. 
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Fjg lO-A (anterior view). The greater curvature of the pylorus is ill defined The duodenojejun 
flexure IS displaced dounvard and IS obstructed (Ut’pcr left ) 

Fig 10-5 (left lateral view) The stomach is displaced upward and forward due to a p 
tumor (Upper right) t-u. a„odeiio- 

Fig ll-A (anterior view) A deformity along the greater curvature of the stomach ine u 
lejunal flexure is displaced downward (Lower left ) 

Fig 11-S (left lateral view) The stomach is displaced upward and forward The posterior 
deformed due to a pancreatic tumor (Louer right ) 
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il 'n ,G.*'Jcrior view). The upper half of the stomach is obliterated, 
o uight lateral view). The upper half of the stomach is displace 

Fie a ««r. (U^tcr right.) 

t>T‘ ,t. ‘J Uutenor view). The ovtnrir pntt r»f t 


(Upper left.) 

displaced backward due to a large 


Fie iLn r' "L‘T‘ The pyloric end of the stomach is obliterated. (Lozver left.) 

larcc arc view). The position of the stomach is normal. The duodenum describes 

■wpe .we. t\uttmly due to enlarged head of the pancreas. (Lozeer right.) 
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the above case, namely, that forward and 
upward displacement of the stomach asso- 
ciated with downward displacement of the 
duodenojejunal flexure could take place only 
as a result of pressure from outside the 
stomach and duodenum, and since the pan- 
creas is behind the stomach and above the 
duodenojejunal junction, a tumor of this or- 
gan would produce such an alteration in the 
position of the stomach. Hence a diagnosis 
of cancer of the pancreas, with infiltration 
of the posterior wall of the stomach, was 
made. This was confirmed by operation. 

The above two cases presented no clinical 
symptoms or physical signs suggestive of 
cancer of the pancreas. If one were to de- 
pend upon the anterior view alone, a diag- 
nosis of tumor of the pancreas would be 
impossible. By the use of the lateral view 
and a careful analysis of the relation of the 
organs a correct diagnosis was the result. 

Case 12 (Figs. 12-A and 12-B). Male, 
age 45, was recommended for an X-ray ex- 
amination because of a palpable tumor in 
the region of the epigastrium which was 
thought to be a gastric tumor. The an- 
terior view (Fig. 12-A) showed obliteration 
of the pyloric end. The cardiac portion was 
found to be displaced to the left and the 
duodenum to the right. The duodeno- 
jejunal flexure remained in normal position. 
In the right lateral view (Fig. 12-B) the 
stomach and duodenum were found to be 
displaced forward. No abnormal changes 
were noticed in the contour of the stomach 
or duodenum. A diagnosis of a retro- 
peritoneal tumor was made. The patient 
was subjected to a series of X-ray treat- 
ments, with complete disappearance of the 
newgrowth and the return of good healtli. 

Case 13 (Figs. 13- A and 13-B). Female, 
age S3, complained of gastric disturbances. 
An X-ray examination of the gastro-intes- 
tinal tract revealed obliteration of the pyloric 
end, with displacement of the cardiac end 
of the stomach to the left (Fig, 13-A). In 


the right lateral view the stomach was found 
to be displaced backward, with the anterior 
wall of the stomach compressed but with a 
regular outline. Since the left lobe of the 
liver is in front of the stomach, an enlarge- 
ment of the liver would naturally result in 
such a displacement and compression. The 
diagnosis of hypertrophy of the liver fully 
agreed with the clinical and physical signs. 

Case 14 (Figs. 14- A and 14-B). Male, 
age 31, presented a palpable tumor in the 
left hypochondriuin. The anterior vieu 
(Fig. 14- A) showed almost complete oblit- 
eration of the upper portion of flie stomadi. 
In the left lateral view (Fig. 14-B) tlie 
upper portion of the stomach was found to 
be displaced backward by a large mass in 
front of it. The presence of a tumor in the 
left hypochondrium may originate from one 
of several organs, namely, spleen, left kid- 
ney, pancreas, or liver. In the case of a 
tumor of the spleen, kidney, or pancreas the 
stomach rvould be found to be displaced for- 
ward, since they are located behind the 
stomach. In the case of the liver the op- 
posite would be true, since the left lobe ol 
the liver is in front of the stomadi. Hence, 
a diagnosis of tumor of tlie left lobe of the 
liver was made. This was confirmed by 
operation. 

Case 15 (Figs. 15-A and 15-B). Hale, 
age 63, complained of gastric symptoms. 
An X-ray examination of the stomach re- 
vealed complete obliteration of the pylori 
in the anterior view (Fig. 15-/1). N tlie 
right lateral view (Fig, 15-B) the stomach 
and duodenum were found normal in posi- 
tion and shape. A diagnosis of a nonual 
stomach and duodenum was confirmed hf 
operation on the gall bladder. 

The above four cases show how often ii 
is difficult to differentiate between deformi 
ties of the stomach produced by the neigh 
boring organs and those originatin.g k®'” 
the stomach proper. By means of the 
lateral view it is possible not only to exclude 



THE STORY OF THE FIRST ROENTGEN EVIDENCE 

By SANFORD WITHERS, M.D., Denver, Colorado 


I T IS my intention to present to you a 
description of the principals and to some 
extent the scene in the courtroom Avhere 
tire first X-ray plate was introduced as evi- 
dence. Tr}' to visualize my description of 
a courtroom well filled with prominent peo- 
ple in an action for alleged malpractice in 
the treatment of a fractured femur against 
a surgeon of national reputation. This sur- 
geon was, and still is, eminent. He was the 
first to do an appendectomy in this country; 
the first to accomplish an anastomosis of 
the spinal accessory to tire facial and 
descending hypoglossal nerves; a man who 
has simplified many of our extensive surgi- 
cal procedures; one of tlie founders of the 
American College of Surgeons and the 
Western Surgical Association, and a mem- 
ber of the Board of Governors of the Col- 
lege of Surgeons. 

Defending this suit were a United States 
Senator, former judges and other attorneys 
with distinguished records, known tlirough- 
out this country. The suit was brought 
April 14, 1896, by one James Smith, a poor 
boy who was reading law and doing odd 
jobs to pay his expenses. He was injured 
in a fall from a ladder while trimming some 
trees, and after some time he consulted the 


came the youngest Senator in this State and 
had a varied and interesting political career. 

The docket number of this case is 24,159 
in tlie District Court of Arapahoe County, 
now the District Court of Denver, Colorado. 
At tliat time there was only one higher court 
in Colorado, the Appellate Court. On the 
day in question, Thursday, December 2, 
1896, there sat upon the bench Judge Owen 
E. Le Fevre, a man who had made a con- 
siderable fortune in mining, who had been 
a lawyer whom every one trusted, who loved 
horses, sports, and his fellow-men — ^Judge 
Le Fevre, large of build and short in stature, 
with a very large head and a mass of snow- 
white hair, a closely clipped white mustache, 
and exceedingly pink face. 

The young attorneys, Lindsey and Parks, 
qualified one H. H. Buckwalter as an expert 
in photography and in the use of roentgen 
rays, for he had been making X-ray shadow- 
graphs for the past eight months for his 
own amusement and that of his friends. 
He, with Dr. C. E. Tennant, of Denver, had 
become acquainted with Roentgen’s work 
and, after similar experiments, agreed to 
attempt to take a picture of the hip of James 
Smitlr. Plates were made November 7, 11, 
21, and 28, 1896. The most satisfactory 


distinguished surgeon, who made no at- 
tempt at immobilization of the thigh but ad- 
vised exercise of various kinds as though 
treating a contusion. Prosecuting this suit 
for James Smith, plaintiff, were Ben B. 
Lindsey, a young attorney in his early 
twenty’s, and his associate, Fred W. Parks. 
V e have all come to know the name of Ben 
B. Lindsey as tlie founder of tlie Denver 
Court of Domestic Relations — otherwise 
known as the Denver Juvenile Court. It is 
remarkable, too, that Mr. Parks later be- 


one required an exposure of eighty, minutes 
(personal communication from Dr. Ten- 
nant). 

Judge Lindse)' says that he had been in 
personal communication with judges in the 
East who had refused to accept X-ray plates 
as evidence, and that one of them had stated 
to him that he had sustained an objection to 
offer the X-ray plate in evidence “because,” 
said he, "there is no proof that such a 
thing is possible. It is like offering 
the photograph of a ghost,” continued tlie 
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the stomach, but also to determine the exact 
organ involved in the pathologic process. 

CONCLUSIONS 

1. The lateral view of the stomach, either 
left or right, will often disclose the presence 
of a deformity in the contour of the stom- 
ach which fails to show in the usual anterior 
or posterior views. 

2. The lateral view of the stomach will 
help to determine the exact origin of a de- 
formity which is recognizable in the an- 
terior or posterior views. 

3. The right lateral view of the stomach 
and duodenum will enable one to visualize 
the duodenum in its entire course, when it 


is obscured by the pylorus and any abnormal 
changes brought into view. 

4. The lateral view of the stomadi and 
duodenum will enable one to differentiate 
between intrinsic and extrinsic lesions affect- 
ing the stomach or duodenum, and, if ex- 
trinsic, to enable one to determine the exact 
location and probable nature of the lesion. 
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of an object unseen by the human eye, there 
is no evidence that the photograph accurately 
portrays and represents the object so photo- 
graphed. This rule of law is well settled by 
a long line of authorities and we do not dis- 
sent therefrom as applied to photographs 
which may be seen by the human eye. The 
reason of this salutary^ rule is so apparent to 
the profession that as a rule of evidence we 
will not discuss it. 

We, however, have been presented with a 
photograph taken by means of a new scientific 
discover}*, the same being acknowledged in the 
arts and in science. It knocks for admission 
at the temple of learning ; what shall we do or 
say? Close fast the doors or open wide the 
portals ? 

These photographs are offered in evidence 
to show the present condition of the head and 
neck of the femur bone, which is entirely 
hidden from the eye of the surgeon. Nature 
has surrounded it with tissues for its protec- 
tion and there it is hidden; it cannot by any 
possibility be removed nor exposed that it may 
be compared with its shadow as developed by 
means of this new scientific process. 

In addition to these exhibits in evidence, we 
have nothing to do or say as to what they pur- 
port to represent ; that will, without doubt, be 
explained by eminent surgeons. These ex- 
hibits are only pictures or maps to be used 
in explanation of a present condition, and 
tlierefore are secondaiy’- evidence, and not 
primar}^ They may be shown to the juiy' as 
illustrating or making clear the testimony of 
experts. 

The law is the acme of learning throughout 
all ages. It is the essence of wisdom, reason, 
and experience. Learned priests have inter- 
preted the law. have classified reasons for cer- 
tain opinions which, in time, have become 
precedents, and these ordinarily guide and 
control especially trial courts. We must not 
however, hedge ourselves round about with 
rule, precept, and precedent until we can ad- 
vance no farther; our field must ever grow, as 
trade, the arts, and science seek to enter it 
During the last decade, at least, no science 
has made sucli mighty strides forward as sur- 


gery. It is eminently a scientific profession, 
alike interesting to the learned and unlearned. 
It makes use of all science and learning. It 
has been of inestimable service to mankind. 
It must not be said of the law that it is wedded 
to precedent; that it will not lend a helping 
hand. Rather, let the courts throw open the 
door to all well considered scientific discov- 
eries. Modern science has made it possible to 
look beneath the tissues of the human body, 
and has aided surgery in telling of the hidden 
mysteries. We believe it to be our duty in 
this case to be the first, if you please to so 
consider it, in admitting in evidence a process 
known and acknowledged as a determinate sci- 
ence. The exhibits will be admitted in evi- 
dence 

It is my pleasure to acknowledge the kinil 
offices of Judge Ben B. Lindsey, the Hon 
orable Fred W. Parks, Dr. W. W. Grant, 
Dr. C. E. Tennant, and Mr. Cornelius 
Westervelt for the data incorporated in this 
paper. 

DISCUSSION' 

Dk. I. S. Trostuee (Chicago) ; Dr. Withers’ 
paper is of great interest because of its historic 
value. It gives in detailed particulars what is 
surely the first instance in the United States, 
if not in the world, wherein roentgenograms 
were introduced as evidence before a court of 
justice. This history of our work has been 
most interesting to me, and, while I knew 
something of this Colorado case, I did not 
know the details and am very glad that Dr. 
Withers gave them to us in manner and form 
as he has done. 

Radiological histor}'^ is being written ever}' 
day, but much more of the record of events 
which transpired thirty or thirty-five years ago 
should have been written at the time. I have 
found such records much in demand, having, 
during the past month, had numerous requests 
for reprints of a brief historic outline of some 
interesting events in radiolog}' which I pre- 
sented before the Section on Radiology at the 
1930 meeting of the Illinois State Medical So- 
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judge, in his opinion, “when there is no 
proof that there is any such thing as a 
ghost.” 

In order to convey the idea of radio- 
graphic shadows to the judge and jur}-^, 
Buckwalter, Lindsey, and Parks contrived a 
shadow box by means of a box with a small 
hole at one end through which illumination 
came from a lighted candle casting a shadow 
upon a screen at the opposite end of the box. 
They first showed the shadow of a hand. 
This was viewed by the juiy and then an 
X-ray shadowgraph of a hand was shown. 
X-rays of other objects, such as small wheels 
of a clock, etc., were shown to tire judge and 
jury. Next a normal femur was shown, its 
shadow being projected onto the screen by 
the light of tlie candle. Then the roentgen 
shadowgraph of such a femur was shown, 
and, finally, there was shown the X-ray plate 
taken of James Smith’s left femur in the 
region of the hip joint. This radiograph 
showed that the head of the bone was not 
in normal relation to the great trochanter 
and shaft, and it was proposed by Lindsey 
and Parks that this radiograph, "shadow 
picture,” or “roentgen picture,” as it was 
called, be submitted to the jurj' as evidence 
tliat there had been a fracture of the femur 
in the region of the great trochanter, with 
impaction of tire fragments. 

The late United States Senator from 
Colorado, Charles J. Hughes, who was con- 
sidered the most brilliant lawyer Denver 
ever had, argued for the defense for more 
than three hours against tire admission of 
such evidence, stating that “X-ray photo- 
graphs” are not admissible under the law, 
and past decisions of the courts bore this 
out. He contended, furthermore, that even 
should it be admitted that this was a photo- 
graph of James Smith’s femur, it could not 
be used as competent testimony under the 
broad principle of the law upon the matter 
of photographs as testimony, that witnesses 
must testify to having seen the object which 


has been photographed and to having identi- 
fied the photograph as a good likeness of the 
object — then only may any photograph be 
admitted as evidence. This argument for 
the defense had taken the entire afternoon 
and Judge Le Fevre informed the attorne 3 s 
that he would rule the following morning 
on the matter of the several X-ray plates 
taken November 7, 11, 21, and 28, 1896, 
purporting to show the deformity of James 
Smith's femur. 

There was a large crowd in the courtroom 
when Court convened at 9 o’clock the ne.xt 
morning, for the papers had printed the 
story of how the X-ray equipment and 
Crookes’ tube had been produced in the 
courtroom and explained to the jur}', and 
that actual X-ray piiotographs of the bones 
in the human body had been shown openly 
in court. This paraphernalia had made a 
profound impression on the newspaper men 
who published the whole story prominently 
in the morning papers. 

In telling of this Judge Lindsey states: 
“The electrical apparatus, batteries, Crookes’ 
tube, etc., were all in the courtroom. 
offered to show the jury tlie bones in their 
hands, which created such terrific excitement 
about tlie courthouse tliat extra bailiffs were 
called in to keep the court in order during 
the argument. The excitement was intense, 
the ‘gallery'’ all on my' side, restrained from 
breaking into applause on several occasions 
because of tlieir anxiety' to have this ‘miracle 
demonstrated and actually recognized by a 
court.” 

The following is a verbatim copy of 
Judge Owen Le Fevre’s opinion on the e.\- 
hibits, consisting of four X-ray plates, as 
handed down {Denver RepribUcan, Thurs- 
day' morning, December 2, 1896) : 

The defendant’s counsel objected to the ad^ 
mission in evidence of exhibits, the same beins 
photographs produced by' means of the X-ra) 
process, on the ground that, being photograp 5 


DISCUSSION 


103 


ogists, and only graduates in medicine who 
can qualify as such, should make radiographic 
examinations.” 

I owe you an apology' for reading you a 
lesson in the course of a discussion of a fine 


historic paper such as Dr. Withers has pre- 
sented, but I cannot help making a practical 
application of what is an extremely interesting 
and valuable contribution to the literature of 
radiology. 


The Legal Aspects of X-ray. S. W. Don- 
aldson. Jour. Michigan St. Med. Soc., Octo- 
ber, 1930, XXIX, 700. 

The legal aspects of the X-ray' are more or 
less confined to three main divisions, namely': 
(1) Liability arising out of the use of the 
X-ray', either for diagnostic or therapeutic 
purposes; (2) liability arising out of failure 
to use tlie X-ray, and (3) the X-ray films as 
evidence. The State and Federal rule regard- 
ing physicians in general is as follows: “A 
physician is bound to bestow such reasonable 
and ordinary' care, skill, and diligence as phy- 
sicians and surgeons in the same neighbor- 
hood, in the same general line of practice, or- 
dinarily have and exercise in such cases.” “In 
the case of a specialist, the standard would 
be ordinarily that possessed by practitioners 
devoting special attention and study to the 
same branch in similar localities, having re- 
gard to the present state of medical science.” 

Most malpractice cases fall under the head 
of negligence, but there are three other sources 
of liability which must be remembered : 
(a) Cases in which the operator guarantees no 
harm ; (b) the fact that the X-ray is inherent- 
ly dangerous, and (c) the danger of electrocu- 
tion from high tension current. 

The insurance companies carrying malprac- 
tice insurance now have a clause in their poli- 
cies stating that they are not liable for suits 


brought about by' damages after the X-ray 
has been used for therapeutic purposes. In 
some instances, the presence of an X-ray' bum 
has been satisfactory' evidence that negligence 
did exist, the argument evidently' being that 
no burn will result from proper equipment 
properly used, but generally this rule of “res 
ipsa loqiiifttr” does not constitute evidence that 
negligence did exist. Failure to use the X-ray' 
has been the basis of several suits, and the 
general principles of tlie practice in the com- 
munity' usually' govern in such suits. With 
regard to radiographs as evidence, the courts 
have apparently' transferred bodily' the rules 
relative to photographs, and the general tend- 
ency' is to refer to them as secondary' evidence. 
Undoubtedly there has been a great abuse of 
the X-ray in the court room and incompetent 
evidence has been allowed, due to the fact that 
unskilled men have misinterpreted the findings 
disclosed. Some courts have given the proper 
ruling in this connection, one stating as fol- 
lows: “I do not think the doctrine that an 
ordinary photograph is the best evidence of 
what it contains, should be applied to the X- 
ray films. They constitute an exception to the 
rule concerning ordinary documents and pho- 
tographs, for the X-ray films are not tire best 
evidence to laymen of what they contain. The 
opinion of the expert is the best evidence of 
what they' contain — the only' evidence.” 

IV. W. Watkins, M.D. 
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ciety and which was published in tlie Illinois 
Medical Journal (November, 1930). 

In Dr. Francis Williams’ monumental work 
on “The Roentgen Rays in Medicine and Sur- 
geiy,’’ the first edition of which was pub- 
lished in 1901 (2d edition in 1902, only five 
months later), these facts were not recorded. 
This apparently well-informed author said: 
“There is, I think, no question but that radio- 
graphs will eventually be admitted as evidence 
by the courts, and they can make some doubt- 
ful points perfectly clear.’’ 

In the December, 1903, issue of the Brook- 
lyn Medical Journal, Hon. W. W. Goodrich, 
Chief Justice of the Appellate Division of the 
Supreme Court of the State of New York, 
mentions a summary' of the case described by 
Dr. Withers, which was published in the Chi- 
cago Legal News. 

Probably one of the most celebrated cases 
in the United States (although not the first) 
in regard to the admission of roentgenograms 
as evidence is that of Bruce vs. Beall (99 
Tenn. 303), which was decided on Sept. 30, 
1897. Judge Beard, who wrote the decision 
for the Supreme Court of Tennessee, said: 
“In the progress of the trial, one. Dr. Gattman, 
was introduced as a witness, and he was per- 
mitted to submit to the jury an X-ray photo- 
graph taken by him, showing the overlapping 
bones of one of the plaintiff's legs, at a point 
where it was broken by this fall. This was 
objected to by the defendant’s counsel. This 
picture was taken by the witness, who was a 
physician and a surgeon, not only familiar 
with fractures, but with the new and inter- 
esting process by which this particular im- 
pression was secured. He testified that this 
photograph actually represented the condition 
of the leg at the point of the fracture in ques- 
tion, and, as a fact, that by the aid of X-rays 
he was enabled to see the broken and over- 
lapping bones with his own e3-es, exactly as if, 
stripped of the skin and tissues, they were un- 
covered to the sight. We might, if we desired, 
rest our conclusion on the general character of 
the exception taken to this testimony, but we 
prefer to place it on the ground that, verified 


as was this picture, it was altogether competent 
for the purpose for which it was offered. Ne«- 
as this process is, experiments made by scien- 
tific men, as shown by the record, have dem- 
onstrated its power to reveal to the natural eye 
the entire structure of the human body, and 
that its various parts can be photographed as 
its exterior surface has been and now is.” 

In the early years of roentgenography, there 
were quite a number of decisions against the 
admission of roentgenograms as evidence. 
Some of these were in Massachusetts, New 
York, Ohio and elsewhere, but soon the light 
of sense and justice prevailed and roentgeno- 
grams were admitted. 

April 16, 1920, I presented a paper entitled, 
“An Important Supreme Court Decision” b^ 
fore the Chicago Medical Society, which va5 
published in the Illinois Medical Jourm! 
(August, 1920), wherein I discussed a deci- 
sion by the Illinois Supreme Court relative to 
a case wherein roentgenograms of a skull were 
submitted by a dentist who made them. The 
Court said : 

“Some witness must be able to testify that 
the picture offered in evidence shows accurate- 
ly what the witness saw when he looked into 
the body with the fluoroscope or he must be 
able to say that he is skilled in the use of the 
X-ray machine and in taking and developing 
X-ray pictures and that he took the picture 
offered in evidence with the body in a certain 
position (describing it) with a machine uhich 
he knew to be in good working condition and 
accurate, and that from his experience he was 
able to say that the picture produced b} the 
machine was an accurate picture of the lo 
ternal condition of the body.” The judgment 
for the plaintiff in this case (Roscoe Ste^en. 
vs. The Illinois Central Railroad Co.) 
versed because the dentist did not and can 
not qualify properly according to the toK 
going requirements. 

In that paper I said : “Here is a decision 
from our own Supreme Court, which veri e= 
and backs up what radiologists have been tn 
ing for a long time to impress upon tho5 
referring X-ray work — that expert ti m 
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II, EFFECT OF POSITION OF CHAMBER DIA- 
PHRAGM WITH RESPECT TO THE COL- 
LECTOR ELECTRODE — AIR AB- 
SORPTION 

From a previous analysis by Taylor of 
the ionization chamber diaphragm system,® 
the effective ionization E, in the chamber, is 
given by 

B = Lo ( 1 ) 

where h is the X-ray flux density at unit 
distance from the focus; Lo the effective 


lector electrode should remain constant, as 
this distance alone is varied, subject, of 
course, to the one assumption that the radia- 
tion be sufficiently penetrating to permit the 
loss by air absorption between tube dia- 
phragm and collector electrode to be neglect- 
ed. Failla® did find, however, a decrease of 
some 5 per cent in the ionization currents as 
the distance from his chamber diaphragm to 
collector plate ivas increased from 40 to 110 
centimeters. 

He attributed most of this 5 per cent^ 



Fig. 1. Diagram of arrangement of ionization chamber and diaphragms 
used in studying air absorption. 


length of the measuring electrode; B the 
distance between the tube diaphragm and 
the entrant diaphragm ; b the radius of the 
chamber diaphragm, and z a constant. This 
condition holds only when the aperture of 
the diaphragm system is filled, and absorp- 
tion and scattering in the intervening air 
space is negligible. 

When using a small focal-spot tube, the 
focus may be considered a point (within 
certain ranges) so that B in the relation 
above is replaced by B k where k is the 
distance from focus to tube diaphragm. 

Under these conditions the distance be- 
tween the chamber diaphragm and collector 
plate should not enter." Consequently, we 
are led to expect that for a given beam of 
radiation the ionization currents to the col- 


of Stand.ard5 Jour. Rescarcli (R. 1 
119), 1929, III, S07; Radiology, July, 1930, XV. 99.'' 

'Thi.A conclusion is in asreement with Bchniccn's earlii 
analysis (H. Bchnkcn. Strahlcnlhcrapie, 1927, XXVl 79 
but in discord with the iiorlc of Kaye .nnd Dinks (G. W ( 
Kaye and W. Dinks, Brit. Jour. Radiol.. 1929. 11 553) 


change to scattering from the lead walls of 
the tube which supported the diaphragms al- 
though later work on his and our part indi- 
cates that the effect was probably largely 
due to air absorption.® 

A rough test of this effect, made at the 
time our free air ionization chamber was 
designed,^® showed a negligible change in 
the ionization current when the distance 
between chamber diaphragm and collector 
plate was kept within a working range suit- 
able to our apparatus of from 30 to 45 cen- 
timeters. Where the collector to chamber 
diaphragm distance runs to magnitudes 
much above this, as in Failla’s experimental 
case, the consequent air absorption should 
be taken into account as shown below. To 


•Sec p. 61, Failla's paper, referred to in Footnote 1, p. 104. 

'Dr. Failla has very kindly made certain of his unpublished 
data available to the authors. It is very gratifying to find 
that his measurements check- ours as to the effect of air 
absorption. 

Standards Jour. Research (R. P. 
50), 1929, H. 7/1: Radiology, April, 1930, XIV, 372. 



FURTHER STUDIES OF THE X-RAY STANDARD IONIZATION 
CHAMBER DIAPHRAGM SYSTEM* 

By LAURISTOK S. TAYLOR and G. SINGER, Bureau of Standards, Washington, D. C. 


Abstract . — Further studies have been made 
on the effect of the diaphragm S 3 'Stem upon 
the calibration measurements made with the 
large free air ionization chamber. Air absorp- 
tion coefficients were obtained, and it was 
found necessar}- to use these values to correct 
the ionization chamber readings. Calibrations 
of a thimble chamber, made with and without 
a restricting diaphragm close to the X-ra)' 


tube, differ by several per cent. Dependent 
upon the position of the thimble chamber with 
respect to the tube target, the calibration may 
vary' over a range of 10 per cent. When the 
radiation is not restricted by a diaphragm dose 
to the tube, there may be a difference in the 
radiation quality received by the thimble and 
air chamber, as large as 10 per cent. 


I. INTRODUCTION 

S INCE the completion of some previous 
studies at the Bureau, of the experi- 
mental technic necessary to obtain 
what was believed to be a correct determina- 
tion of the recently adopted unit of X-ray' 
quantity', several features of our own work 
and also that of other investigators seemed 
to demand further study. Certain pro- 
nounced differences appear in the results ob- 
tained by various workers, but this is per- 
haps to be expected, for a careful analysis of 
the free air ionization chamber systems used 
by them leaves doubt as to whether or not 
the several systems should yield accordant 
measurements of the roentgen. 

Failla’s^ thorough experimental study of 
the diaphragm system was carried out in a 
manner sufficiently different from ours to 
render it difficult to decide how well the re- 
spective conclusions agree. Ours- had a 
limiting diaphragm close to the X-ray tube 
and of such size as to cut off all stem and 
off-focus radiation, whereas Failla omitted 
this and, instead, placed a somewhat larger 


diaphragm about 30 cm. from the target, 
which, tiierefore, cut off only the extreme 
stem radiation.^ Again, Failla, simulating 
conditions used in practice, apparently ob- 
tained a satisfactory determination of the 
roentgen with a system employing a single 
diaphragm but a different value with two 
diaphragms. We, however, were unable to 
obtain consistent results with a single dia- 
phragm system. 

Glasser, since the publication of his report 
on the X-ray standard ionization chamber, 
informs us that lie has removed the dia- 


phragm close to the tube and finds his unit 
of quantity' unchanged thereby, thus differ- 
ing in his findings from both Failla and us. 
Behnken,” using a Metalix line focus tube 
of the 220 K.V. type, which does not de- 
mand a tube diaphragm, naturally employs 
a single diaphragm system. 

In the present stud}', the effects of these 
different experimental conditions applied to 
our own sy'stem have been investigated, k 
addition, other geometrical arrangements o 
various free air ionization chamber systems 


have been studied. 


•Reprinted from BxircoM of Standards Journal of Research 
1931, VI, 219. 

*G. Fatlla, Am. Jour. Roentgenol, and Rad. Ther . 1929 
XXI, 47. 

*L. S- Taylor, Bureau of Standards Jour. Research (R P 
119), 1929, III, 807: Radiology, July, 1Q30, XV, 49. 


this paper the term “stem radiation 
from the back of the target as ^^ell as the stem, uni 
otfaenvjse 

^Otto Glasser and U. V. Portmann, Am. Jour. Rocn g 
and Rad. Ther., 1928, XIX, 364. . . 0 ^ 

Behnken and R. Jaeger, Strahlenthcrapic» 
XXXVI, 778. 
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formula, J — fairly accurate values 

of the air absorption coefficients for the 
various qualities of radiation used. For 
the thickness a- of the absorbing medi- 
um (air) we may use the difference between 
the two values of D at which the intensity 


radiation, this error may be neglected as 
indicated by the fact that as the filtration of 
140 K.V. radiation is increased from 0.25 
mm. to 1.0 mm. of copper, the absorption 
coefficient decreases from 0.00035 to 0.00033 
cm."’^ onh'. 



Fig. 2, Intensity o! ionization as a function of the distance D. 


measurements in Table I were made. The 
initial intensity 1 is taken as that for D = 
41.7 cm. and the transmitted intensity 
through 60 cm. of air as that for D = 101.7 
centimeters. Substitution of these values of 
1 and 7o in the equation gives, for each ra- 
diation quality, tlie absorption coefficients 
shown in Column S. 

It should be pointed out that for a very 
accurate determination of air absorption co- 
efficients, it is undesirable to use such a great 
thickness of the absorbing medium, since 
tiwre will be a slight change in the radiation 
quality due to absorption between the two 
positions of the ionization chamber used. 
This is. of course, more important for un- 
filtcrcd radiation, and, consequentlv, the 
values of marked with an asterisk '('=*=) in 
Table I should not be given as much weight 
ns the otlier values. In tlie case of filtered 


As known, the total absorption coefficient, 
/t, consists of two parts, ff and v, such that“ 

/i — V 

where i is the true absorption coefficient and 
<5 is the scattering absorption coefficient. If, 
now, 5 is appreciable, the effective ionization 
per cubic centimeter in the ionization cham- 
ber should be perceptibly decreased by en- 
larging the cross-section of the beam in the 
chamber, either by changing the opening in 
the entrant diaphragm or by changing the 
distance D in either case, the intensity being 
kept constant. In an earlier contribution, 
using the same set-up, no such change was 
found by the authors,^^ hence we may as- 
sume that ff plays no appreciable part here 
in decreasing tlie ionization obser\'’ed. 

In seeking to compare these results with 

Foo”noS’2,'’o™’paBe”51-'’”‘’ P' ^75. 
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TABLE I 


— — ^ 

No. 

Tube 

K.V. 

Filter 

Distance 

B 

^ max, 

Z> = 4L7 

^ min. 

D — m.7 

Difference 

Average 
deviation 
from mean 

cmr 

X1(H 



1 

2 

3 

4 

5 

6 

7 

8 



III 

mm. Cu 




Per cent 

Per cent 


1 

A 

m 

0.00 

62.2 

73.1 

68.8 

6.00 

0.26 

99» 

2 

A 


.25 

62.2 

388 

380 

?n8 

51 

1 

3 

A 


1.00 

62.2 

19.55 

19.17 

L96 

’.31 

33 

4 

B 


.00 

40,5 

63.69 

60.55 

3.40 

.28 

84* 

5 

B 

133 

.10 

40.5 

63.41 

61.62 

2.86 

.30 

46 

6 

B 

133 

.25 

■ 40.5 

75.03 

73.03 

2.33 

.46 

44 

7. 

B 

133 

1.00 

40.5 

26.11 

25.69 

1.65 

.36 

27 

8 

B 

112 

.25 

40,5 

42.37 

41.26 

2.63 


45 



Note: See cxplnrntion of asterisk (*) in Column 8, on 
page 107. 


test the effect of air absorption more care- 
fully, it was decided to repeat these meas- 
urements over a wider range of distances 
between chamber diaphragm and collector, 
and, in addition, for several radiation quali- 
ties. 

For this purpose the ionization chamber 
diaphragm, consisting of both the limiting 
(A^) and the scattering (S) diaphragm, was 
removed from the chamber and supported 
rigidly in the center of the beam as indi- 
cated in Figure 1. The size of the dia- 
phragm -V and its distance from the tube 
diaphragm M were so adjusted that the di- 
ameter of the beam was small. The open- 
ing / in the front of the chamber was about 
8 cm. in diameter, while the maximum di- 
ameter of the beam was about 3 cm., so that, 
proper alignment having been assured, no 
part of tlie beam was cut off. These fea- 
tures were each checked by means of a fluo- 
rescent screen. Finally a lead screen H was 
placed so as to prevent scattered radiation, 
from any preceding parts of the system, en- 
tering the chamber. 

Maintaining B constant, the ionization 
chamber was moved along a track, in the di- 
rection of the beam, through a variable 
range from D — 41.7 cm. up. All other 
factors remaining constant, the resulting 
ionization currents in the chamber were 


measured b3' a null method, precautions be- 
ing taken to insure that the X-ray beam did 
not pass so near to the electrode as to ec- 
clude utilizing the full range of the photo- 
electrons. 

Figure 2 shows the plot of a tj'pical set of 
such measurements, from which it is seen 
that the intensity of tlie beam falls off sev- 
eral per cent as the distance D is increased. 
It is also seen that as the radiation is hard- 
ened by increasing the filtration, the ab- 
sorption per unit distance becomes less. 

Table I gives the results of several sets of 
such measurements. Columns 4 and 5 indi- 
cate, respectiveh’. the ma.ximum and mini- 
mum ionization currents obtained at " 
41.7 cm. and D = 101.7 cm., represented by 
(fl) and {b) in Figure 2. The percentage 
change in the measured ionization current 
appears in Column 6 and the average de 
viation from the mean of the observations 
for a single run, in Column 7- _ 

The change in ionization current with m 
creasing D, vv'hich is relatively large for «n 
filtered radiation and only one-third as nine 
for filtered radiation, indicates that the as 
sumption of no loss by absorption along t 
path certainly^ does not appear justified. 

From these measurements it is possible W 
calculate by means of the usual absorptio 

”See Footnote 10, on 105. 
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minute as measured by the air chamber, the target or diaphragm T. Since thimble 
Columns 4 and 5 indicate, respectively, the chambers all vary in construction, it is ob- 
number of roentgens per full scale for the viously unsafe to rely upon a calibration 
thimble chamber electroscope, with M in and effected by a system which does not strictly 
out. Column 6 gives the percentage differ- limit the beam to focal radiation. 



Fig. 3. Diagram showing arrangement of thimble chambers for calibration. 


ence between the calibrations of the thimble 
chamber in the two cases. 

It is seen that, as might be expected when 
the tube diaphragm M is omitted, the thim- 
ble chamber indications are in all cases 
larger than tliose of the air chamber, due to 
the fact that the former receives X-rays 
from a greater portion of the radiating 
source. Thus for calibration purposes it is 
obviously necessary that both chambers re- 
ceive radiation from the same parts of the 
target. 

The magnitude of such a variation de- 
pends upon the size and shape of the thimble 
chamber used and upon its distance from 


IV. POSITION OF THIMBLE CHAMBER FOR 
CALIBRATION 

As pointed out in a previous paper by the 
authors, different observers employ different 
methods of calibrating a thimble chamber 
against a standard.^' It was further shown 
that the replacement method was the most 
reliable. In view of the results of Section 
III, it was of interest to compare the three 
more common methods with tlie additional 
variable factor of changing the dia- 
phragm M. 


^'L. S. Tayle^ and G. S'nger. Bureau of Standard*; Jour. 
{R._P. 169), 1930, IV, 631: Radiology, August. 
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previous work we find that reliable aii ab- 
sorption coefficients are not available How- 
ever, the use of a value of for air giren by 
Eve and Day” as 0 0004 cm for roughly 
the same radiation quality corresponding to 
112 KV radiation filtered with 0 25 mm 
of copper, results in a decrease in intensity 
of about 2 4 per cent per 60 cm as against 
2 63 per cent found in our experiments 
Considering the uncertainties in tire earlier 
uork this may be taken as fair agreement 
Having found that air absorption can not 
be neglected w'e should note the effect of this 
on the measurements made with large free 
gjj* ionization chambers In the chambers 
used bv several observers the distance be- 
tween chamber diaphrapn and the collector 
plate varies from about 30 to 50 centimeters 
Thus, if comparing tw'O such chambers in 
which this difference is appreciably differ- 
ent, full allow'ance should he made for the 
air absorption of each quality of radiation 
employed in the comparison 

When calibrating a thimble chamber 
against a free air chamber, the former is 
usually placed at the position of the free air 
chamber diaphragm Consequently the 
radiation, being partially absorbed within 
the large chamber, is more intense at the 
position of the small chamber than indicated 
by the measurements made wdth the large 
chamber This mav be corrected, by allow- 

Eve and F H Dajr Phil Itag , 1912 XXIII, 683 


ing for tlie air absorption in the air path 
between the chau’ber diaphragm and col- 
lector. 

In the guarded field ionization chamber, 
recently described by the authors,” the dn 
tance betw een entrant diaphragm and col 
lector is alioiit 10 cm , consequenth the error 
due to air absorption is reduced to about 04 
per cent for filtered radiation For the mo-t 
precise w ork, howei er, this effect should be 
taken into account 


jfi j;j-rncT or diaphrvgm for liviting 
rOC\L RVDIVTIOV 

The effect of omitting the diaphragm V 
placed next to the tube to eliminate stem and 
off- focus radiation was studied Results 
were obtained most comenientb b\ compar- 
ing the ionization currents in two different 
chambers, both with and without the dia 

phragm in place ” _ 

The method of obsenation was. hr»t 
with the diaphragm 3/ in place, to measure 
the intensity of the beam, with the large mr 
ionization chamber and then with a turn 
chamber placed at the position of the ciiani 
her entrant diaphragm; and. second, m 
the diaphragm 3/ reinoied, to repeat « 
measurements In the firNt case t ie s 
radiation is cut off , under the 
conditions, to simulate practice, the e 
limited b\ the diaphragm T haring a u 
eter of about 4 cm , so that a poYion 
stem radiation falls on the thimble chan 
or entrant diaphragm of the standar 
her, both at 90 cm from the targe 
Table II gives the results of a se 
such measurements wdiich happene 
made at longer voltages Similar rum ^ 
higher voltages gat e essentialh . 

,1s CoUtmn 3 gives the 

ILiST 


1930, XV, 637 


i«0!)vio«s!i the mattnifuae of the '>'*'’,5^? 

onization currents 1 ' tlopend in a R con«e<I“"” L li' 
lart.cular choice of the than ini'W''’' 

results base no quantitative \aWe ot«< 

Tiagnttude and dtreetton of errot 
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V. VARIATION OF RADIATION QUALITY FROM 
DIFFERENT PARTS OF TARGET AND STEM 

E. Lorenz^® found that the continuous 
spectrum radiation, produced by electrons 
striking the back of the target and stem 
after reflection from the target face, had a 


chambers depends upon the radiation qual- 
ity, it is important to know to what extent 
such a variation in quality exists. 

To determine the magnitude of such qual- 
ity change, three sets of conditions were 
chosen by shielding off certain parts of the 



A 




, ■ f ' 


B 



C 


from anode; (C) focal radiation only, as limited by 


definite short wave length limit depending 
upon the position along the anode at which 
it was produced. This leads at once to the 
conclusion that the quality of the radiation 
from various parts of the anode other than 
the focal spot should t-ary over wide limits 
the ionization measured by most small 

“E Urenr. y,,. ^ 


radiation: (a) A thick lead wedge was ; 
placed as to prevent all focal radiation froi 
entering the air ionization chamber; (b) tl 
wedge was removed, thus allowing the tot; 
radiation from focus, target back, and stei 
to enter tlie chamber; Tcj tire diaphragm il 
_( tg- 3) was placed m the beam and ac 
justed to such a size that only focal radis 
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.45 

18.46 

.884 

22.6 
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The experimental arrangement is indi- 
cated in Figure 3. A paraffin thimble 
chamber about 3 cm. long was placed succes- 
sively in three positions: (a) to one side of 
the beam in the direction of the tube artode, 
(b) to the cathode side of the beam, and (c) 
in beam center, and for each position was 
calibrated in Section III against the large air 
chamber system with and without the dia- 
phragm M in place. The tliimble chamber 
and air chamber were placed 139 cm. from 
the target for Position c, but the air chamber 
was placed 154 cm. away for Positions a 
and b. In each case the alignment was 
tested with a fluorescent screen. 

Columns 5 and 6 in Table III give the 
beam intensity in roentgens per minute as 
measured with the large air chamber with 
diaphragm M in and out, respectively. 
Columns 7 and 8 give the corresponding 
roentgens per full scale as measured with 
the thimble chamber. (The electroscope 
used in these measurements differed from 
that used in Section III and had greater 
sensitivity.) Column 9 indicates the per- 
centage change in the ionization measured 
witli the thimble chamber when the dia- 


phragm M is removed. Rows 3 to 6 are 
seen to be in good agreement in this respect 
with the results given in Table 11 and 
furtlier indicate that there is no essential 
difference in the calibration effected at posi- 
tions in the center and at the cathode side 
of the X-ray beam. For both Positions B 
and C, the omission of the diaphragm .11 
raises the thimble chamber measurement 
about 2 per cent, throwing the calibration 

in error by that amount. 

However, Rows 1 and 2 for the thimble 
chamber in the anode side of tlie beam shmv 
that there is a very large decrease in 
relative ionization measured when M is 
moved. The geometry of tire system ma 
the reason clear; the diaphragm 
the thimble chamber from a considera^^ 
portion of the stem radiation which is a 
lowed to enter the large air chamber. 
are thus led to the conclusion that, er ^ 
without the diaphragm M, tire most satis a 
tory position for the calibration of a t 
chamber is in the beam center, thus nece^ 
sitating a replacement method of measu 
ment. 


































INTRAVENOUS PYELOGRAPHY IN RENAL TUBERCULOSIS 

By ROSWELL T. PETTIT, M.D.. and R. W. DUNHAil, Y.D. 

Ottawa Tuberculosis Sanatorium, Ottawa, Illikois 


R enal tuberculosis may be acute or 
chronic — part of a generalized tuber- 
culosis or more or less localized in 
the kidney. If part of a generalized tu- 
berculosis. the tuberculous process in the 
kidney consists of tubercles (few or many) 
in one or botli kidneys, the result of a 
metastatic hematogenous infection. The 
tubercles implanted in the glomeruli cause 
invasion into the tubules, and, secondarily, 
tlie pelvis of the kidney, ureter, and bladder 
become involved in a descending tuberculous 
pyelonephritis. 

Chronic local caseating cavernous tubercu- 
lous pyelonephritis may also result from an 
asccucling tuberculosis from the bladder or 
prostate. 

Priniar}’ renal tuberculosis is extremely' 
rare — practically all cases are secondary to 
pulmonary' or intestinal involvement. 

In a well established case the renal pelvis 
may be shrunken but is usually dilated and 
the ureter is frequently found at autopsy to 
be as large as a man’s thumb. 

The symptoms of renal tuberculosis are 
insidious in their onset and not referable to 
the kidney until the disease is well advanced, 
but there may be a dull aching pain in the 
region of tlie kidney, lasting from one to 
three y'ears, and accompanied by slight to 
moderate tenderness on pressure. 

There are none of the usual symptoms of 
renal inflammation such as colic, witii pain 
referred down along the ureter, unless the 
ureter becomes blocked, which usually' does 
rwu^^^f P^ace until late in the disease. 

s, cAer, sweats, emaciation are. of 
cn»rse, late symptosns. “Almost witliout 
exception, patients suffering with renal 
tuberculosis present themselves for relief 
trom frequent and painful urination” (1). 


Pyuria is alrvays present, hematuria is 
less frequent, and the urine is usually 
strongly acid and of low specific gravity'. 
Tubercle bacilli are found in tlie urine, 
either microscopically or by gitinea pig in- 
oculation, in 85 per cent of the cases, but 
this does not tell which kidney is involved. 
This can be done only' by separating the 
urine from the two kidney's by ureteral 
catheterization. 

“The bladder, even though the mucosa is 
not markedly' involved, is extremely intol- 
erant of any foreign medium introduced and 
tlierefore a general anesthetic is necessary' 
for a complete cystoscopic examination” 
(Pilcher, 1). As stated above, renal tuber- 
culosis is almost always secondary' to pul- 
monary or intestinal involvement, and, in 
pulmonary' tuberculosis especially, a general 
anesthetic is dangerous. 

Ureteral catheterization may be necessary 
to the making of an accurate diagnosis, but 
the general anesthetic should be avoided. 

Ascending pyelography' is also a proce- 
dure that should be avoided, if possible. 
Kearns (2) reserves the ascending py'elo- 
gram for those cases in which tlie diag- 
nosis is doubtful and refrains from inject- 
ing kidneys with advanced cavernous dis- 
ease because of danger of rupture into the 
kidney' substance. This contention is sup- 
ported by O’Conor, Cabot, and Eberbach 
(3), and this opinion is also supported by 
most European urologists, who believe the 
dangers and disadvantages of ascending 
pyelography outweigh the advantages. Aside 
from the danger of dissemination, it is also 
unwise to subject these patients, who are 
especially upset by instrumentation, to the 
unnecessary shock. Any other method that 
will visualize the urinary' tract and at the 
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tion entered the chamber. Figure 4 shows 
pinhole photographs of the target for each 
of the three conditions. Under each set of 
conditions the effective wave length was de- 
termined by the finite filter method,^® using 
a copper filter 0.05 mm. thick. (Since all 
effective wave lengths were measured by the 
same metliod tliere is no necessity for com- 
parative purposes of reducing them to true 
effective wave lengths.) 

The results of such quality measurements 
made with two X-ray tubes are shown in 
Table IV. A voltage of 130 K.V. ripple 
potential,®® having very small ripplage, was 
applied to the tube. Intensity measurements 
I were made with the free air ionization 
chamber for the different filtrations indi- 
cated in Column 1. The transmissions of 
0.05 mm. copper for increasing initial filtra- 
tion of copper are given in Columns 3 and 7. 
In Columns 4 and 8, and 5 and 9, are given 
the corresponding copper absorption coeffi- 
cients and effective wa\-e lengths. 

Comparing the quality of the focal (C) 
and stem radiation (A) for the same filtra- 
tion we find a marked variation between the 
effective wave lengths o\-er the whole 
range studied. Column 10 gives the per- 
centage difference in Xe for the two beams. 
Likewise there is a large difference in qual- 
ity between the stem ( A') and the total 
radiation (B). (Data A' and B were for a 
fine focus tube, while A and C were for a 
broad focus tube of the same type, so that 
the two are not directly comparable.) How- 
ever, it is seen that the change in Xe for total 
(B) and stem (A') radiation is intermediate 
between zero change and that found for 
focal (C) and stem (A) radiation. This is 
to be expected, for in data B we have simply 

«L. S. Taylor, Bureau of Standards Jour. Research (R. P 
212), 1930. V, S17: Radiologv, March, 1931, XVI, 302. 

“L. S. Taylor, Bureau of Standards Jour. Research (R P 
217). 1930, V. 609: RAOrotoov, June, 1931, XVI, 893. 


an addition of a radiation of different qual- 
ity to that corresponding to data A'. 

Furthermore the distribution of scattered 
electrons over the back of the target and 
stem will vary both with filament current 
and tube potential; and, as a result, there 
will be a variable quality for the stem radia- 
tion dependent upon these factors. In gen- 
eral, this will affect seriously the calibration 
of a thimble chamber. 

These results again emphasize the impor- 
tance of limiting the standard X-ray beam 
to the focal radiation for which the qualitv 
is uniform unless all chambers receive radia- 
tion from exactly the same portions of the 
anode — an obviously impractical restriction. 

It has been argued that, for purposes of 
medical application, the thimble ionization 
chamber should be calibrated under the same 
conditions as it will be subject to when used 
in practice ; that is, exposed to the total ra- 
diation from the anode. This and previous 
studies by the authors show that such a 
method is impracticable if ave are to meas- 
ure X-ray intensity in terms of the interna- 
tional roentgen. Moreover, no errors will be 
introduced if the chamber is calibrated un- 
der e.xperimentally ideal conditions and used 
in practice under very different conditions, 
provided care is taken to use the proper ra- 
diation quality. If a correct calibration is m 
roentgens under well-defined conditions, the 
thimble chamber will always indicate roent 
gens for beams of the same quality under 
which the calibration has been effected, or 
example, if a calibration be made for a quo 
ity Xe where all the radiation conies from 
the focus, the chamber will indicate correct 
ly for the same radiation quality Xe, regar 
less of whether the source includes the stem 
as well as the focus. The effects of 'orm 
tions in the radiation quality due to ’ 
source are taken care of by the very irotur^ 
of the primary calibration of a tbim 
chamber. 
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and Swick, of New York, working in the 
clinic of Lichtwitz (Hamburg) clearly dem- 
onstrated tliat the urinary system could be 
visualized with tliis substance. The drug, 
however, caused nausea and headache, and 
a modification of the preparation was made 
which reduced the toxicity to such an extent 
that larger quantities could be tolerated and 
a higher concentration in the urine obtained. 
This preparation is now in use under the 
name uroselectan. It is non-toxic, easily 
soluble in water, contains 42 per cent iodine, 
and is excreted bj'^ the kidne)"S in sufficient 
concentration to give a good roentgen- 
ographic contrast uutb the ordinary and 
usual technic. It is apparently excreted 
through the kidneys unchanged in form — 
iodism has never been observed; therefore, 
it is harmless in tuberculosis. 

The following directions are taken from 
Hirsch’s (4) recent article in R.\DiOLOGy: 

The technic of intravenous urography is 
extremely simple. The drug uroselectan is 
a powder put up commercially in forty-gram 
packages. The forty grams are completely 
dissolved by gradually adding them to 80 c.c. 
of previously heated, double distilled water. 
The volume is then made up to 110 cubic 
centimeters. It is filtered twice and then 
sterilized b}' heating it over a steam bath for 
twenty minutes. The solution, cooled to body 
temperature, should have a volume of 110 
cubic centimeters. For obese patients, 60 
grams are necessary'. Three packages are 
then dissolved in 220 c.c. of water and 110 
c.c. of the solution is used for a case. When 
cooled, the 110 cc. is injected intravenously 
in two parts, with a syringe,^ allowing a brief 
interval between injections. The injection is 
made in the X-ray department by a member 
of the department’s staff. The simple pro- 
«dure of the injection needs no elaboration. 

le patient has a sensation of warmth, partic- 
u ar } o\ cr the face and vesical regions. The 
su )jccti\e sensations arc not at all uncomfort- 
^0 It is only to avoid any possible discom- 


imraienous iniKt.on conienient to enc t 

•atinsr fifteen to method in one pa: 

to UNcmr tmnutes to g»e the injection 



Fig 3. Case 2. Film taken 120 minutes after in- 
jection. 


fort that the solution is injected in two parts. 
There is, however, no objection to injecting 
the entire 110 c.c. at one time. There are no 
after-effects whatever. After the radiographs 
have been made, the patient may resume his 
usual routine. The methods of oral and rectal 
administration give results inferior to those 
which may be obtained when the drug is ad- 
ministered intravenously. 

The preparation of the patient is the same 
as for the usual roentgen examination of the 
urinary' tract. The bladder is emptied and a 
preliminary' roentgen examination is made be- 
fore the uroselectan is injected. 

Though the concentration of uroselectan in 
the urine varies, it is usually' about 5 per cent. 
The roentgenograms, even in normal cases, 
have not, therefore, the photographic contrast 
obtainable with solutions in use for instru- 
mental pyelography. In cases in which there 
is kidney damage, this contrast is still further 
diminished. A slight modification of the 
X-ray technic may, therefore, be necessary for 
good contrast. 

The technic includes the customary im- 
mobilization, the use of the grid, and the usual 
urinary tract "set-up.” The routine 14 X 17 
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_ Fig. 1. Case 2. Film taken 35 minutes after Fig. 2 Case 2. Film taken 90 minutes after 
injection. injection. 


same time obviate the necessit.v of a general 
anesthetic, the shock of instrumentation, 
and dangers of dissemination of the disease 
is indeed welcomed by urologists and those 
dealing with tuberculosis in general 

Intraveirous pyelography affords such a 
method and it has been our good fortune to 
use it in five cases of renal tuberculosis In 
all but one of these cases, the renal involve- 
ment was accompanied by more or less ad- 
vanced pulmonary tuberculosis, with symp- 
toms of active disease In two of these 
cases, ascending pyelography had been at- 
tempted elsewhere without success and with 
decidedly harmful effects on the patients 
In reporting these five cases, it is not our 
purpose to draw any general conclusions 
(the number of cases is too small for that), 
but to demonstrate tliat the method is of 
value in visualizing the tuberculous kidnev, 
ureter, and bladder and that it will at least 
show gross pathologic deformities in both 
kidneys and ureters Some kno^v ledge of 
the relative excretory power of the two kid- 
neys can also be gained and a more satis- 


factor}' knowledge of the extent of tlie 
lesions ma}' be obtained. The method is 
simple, direct, and painless and in these fise 
cases at least it has been absolutely harm 
less. There has not even been a transient 
increase in pulse or temperature in an\ o! 
them The only symptoms of reaction hau 
been a sense of warmth and flushing a fen 
minutes after the intravenous injection «as 
started, pain in the arm on the side being 
injected in two cases, and a sensation of 
pain and fullness over the kidneys vhid' 
lasted about an hour and a half in one ca'e 
The substance used to idsualize the uri- 
nary tract is known by the trade name ot 
uroselectan and is indirectly tire result of 
the successful research to obtain a con- 
trast substance for visualizing tire gall 
bladder by the X-ray 

lodeikon, because of its high iodine con- 
tent and e.xcretion through the bile, make' 
the \ isualization of the gall bladder possible 
Binz and Rath introduced another iodi”^ 
compound — selectan neutral — that was e-c 
creted in large quantities through the urine. 
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regular pelvis of the kidney, togetlier with a 
dilated ureter extending down as far as the 
ere";! of the ilium. 

Third film (70 min. after injection): Pa- 
tient was instructed to empty his bladder be- 
fore this film was taken. On tlie right side 
tiiere is a large dilated irregular pelvis with 
a dilated ureter extending down just below 
the crest of the ilium. On tlie left side there 
is nothing to be seen. 

Fourth film (90 min. after injection): On 
the right side the kidney is clearly outlined 
and the dilated ureter can be seen extending 
all the way down to the bladder. Again, 
there is nothing to be seen on the left side. 

Fifth film (110 min. after injection): 
This fifth film shows the same as the fourth, 
but not quite so sharply outlined. 

Sixth film (130 min. after injection): 
The patient was instructed to empty the 
bladder before this film was taken. It shows 
the dilated pelvis of tlie right kidney. The 
ureter does not show except faintly in its 
lower portion in the region of the bladder. 
On the left side there is a faint streak-like 
shadow about the size of a pencil. This may 
represent a ureter. 

Diagnosis. — Markedly pathologic kidney 
on tlie right side, with absent or markedly 
delayed functioning on the left. 

Case 2. P. S. R., male, aged 29. There 
was generalized tuberculosis of both lungs, 
larinx, intestine, and epididymis, with fe- 
ler, cough, expectoration, night sweats, 
marked freciuency, and pain on urination. 
.\scending pyelography was c.xtremely pain- 
ful and the patient affirmed that he had been 
worse following the procedure. 

Uroselectan was administered intrave- 
nouslv and films were taken at the following 
intcnals; 

Thirty-five minutes after injection (Fig. 
1 ) ■ There is a ragged shadow on the right 
side of rather unusual shape tliat may rep- 
, resent the pelvis of the kidney and the up- 
per portion of the ureter, alffiough tliis is 



Fig 5. Case 3. Film taken 110 minutes after in- 
jection. 


extremely problematical. On the left side 
the kidney and the calices are sharply out- 
lined and the ureter is quite markedly di- 
lated. 

Ninety minutes after injection (Fig. 2): 
The same shadow as previously described on 
the right side is still present. On the left 
side the ureter is more distinctly outlined 
and there is a marked kink in its upper 
third. The bladder is quite well filled. 

One hundred and hventy minutes after 
injection (Fig. 3): The shadow on the right 
side is still present and in none of tlie tliree 
films is the right ureter visualized. On this 
film there appears to be the outline of the 
right kidney markedly increased in size. 
The kidney on tlie left side is also increased 
in size. Dilatation and deformity of left 
kidney pelvis, dilatation and kink of left 
ureter, left pelvis and ureter unchanged 
since the 90-minute film. 

D/flpnoiiY— Deformity of the left kidney 
peh’is, dilatation and kinking of left ureter. 
Almost complete absence of excretion from 
tlie right kidney. 
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Fig. 4, Case 3. Film taken 75 minutes after in- 
jection. 

film should be supplemented by separate films 
of either or both kidneys, and the lower por- 
tion of the tract. Compression with the in- 
flated bag or loofah sponge may be applied a 
short time before the exposures are made, 
though this is by no means essential. The 
roentgen study is a serial one. 

The first urogram may be made fifteen to 
twenty minutes after the injection and a sec- 
ond exposure fifteen to twenty minutes later. 
The patient should be permitted to void after 
the second exposure. The withholding of 
urination over a long period is not necessarj-. 
Overdistention of the bladder hides the lower 
portion of the ureters. Three subsequent 
urograms may be made at intervals of fifteen 
to twenty minutes, making a total of five in 
all. If the visualization of the entire urinarj’ 
tract on both sides is clear and definite in the 
first or in the second film, this may be consid- 
ered sufficient, and the examination may be 
called complete. If, however, there is no 
visualization at first, it is necessary to make 
the entire set of five films. 

In cases in which there is considerable renal 
dysfunction, clear visualization may not be 
obtainable until from six to twenty-four hours 
have elapsed. 

It would appear that in actual practical 
work, three exposures, the first at fifteen, the 
second at forty-five, and the third at seventy'- 
five minutes after the injection, will suffice. 


The period of maximum visualization may 
be determined by fluoroscopic examination. 
Within five minutes after the injection the 
contrast substance may be visualized in the 
kidney, but the tract in its entirety cannot he 
visualized before twenty minutes ha\e 
elapsed (4). 

The more normal the renal function the 
greater the concentration, the more rap- 
id the elimination, and the more clear the 
X-ray visualization. Therefore, the time ol 
excretion and X-ray delineation constitutes a 
rough method of estimating the renal func- 
tion on each side. Depending on the degree 
of renal destruction, there is poor or delayed 
or no visualization whatever. In our cases, 
even though marked deformity' of the renal 
pelvis might be noted, the function in most 
instances was good. The ability’’ of the tu- 
berculous kidney to do its work in spite of 
severe anatomical changes is apparently re- 
markable. 

C.\SE KEPORTS 

Tlie following case histories, witii their 
accompanying roentgenograms, are included 
to illustrate the method. 

Case 1. J. F. H., male, 26 years of age, 
had predominant symiptoms as follows, se 
vere lumbar pain, nausea, cough, expectora- 
tion, elevation of temperature, and serere 
chills about every ten days to two weehj 
Tubercle bacilli present in urine. Ascen 
ing pyelography unsuccessful. 

Kidney' X-ray examination after the a 
ministration of uroselectan intravenous)- 
Films taken thirty, fifty, seventy, rrinet)^- 
one hundred and ten, and one hundred an 
thirty' minutes after injection. 

First Hbn (SO min. after injection). ” 
tire left side no density is noted. 0'^ 
right side a rather smooth, dilated peh^j 
with beginning filling of the ureter, is 

Second film (50 min. after injection): 
Nothing to be seen on tire left side and oo 
the right there is what appears to be an V 


OBSTRUCTIVE LESIONS OF THE SMALL BOWEL^ 
By C. H. HEACOCK, M.D., The Polyclinic, Memphis, Tennessee 


T he value of the roentgen-ray exami- 
nation in the diagnosis of intestinal 
obstruction was first pointed out by 
James T. Case. During the last fifteen years 
he has written several papers on this sub- 
ject and now it is almost impossible to make 
any observation not already described by 


(1) Those in which a clear-cut, definite 
clinical diagnosis can be made and in which 
tlie findings localize the site of the obstruc- 
tion. 

(2) Those in which the clinical diagnosis 
is definite but in which there are no local- 
izing symptoms or findings. 



Fig. t. Acute obstruction witli typical herring- 
bone formation. At operation the obstruction was 
found to be due to a loop of bowel knotted 
beneath a band of adhesions 


Fig. 2. Acute obstruction showing both the 
hcrrnig-bonc and ladder patterns. .Stricture of 
the ureter suspected and the roentgen findings 
were Inc first indication of obstruction. 


him. His pioneer work did not receive the 
general acceptance and prompt adoption it 
deserved. During the last two years, how- 
e\cr, the literature on the subject has been 
greatly augmented. 

Cases of intestinal obstruction fall into 
one of the following groups: 




(o) Those in which the diagnosis is un- 
certain. 

(4) Those in which tlie diagnosis is not 
even suspected by the clinician. 

Whenei'er there is any doubt about the 
presence or location of an obstruction, i.c., 
m the last three groups, there is an indica- 
tion for a roentgenologic examination. The 
extent of the examination and the amount 
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markedly increased in size and this also ap- 
plies to the left side, and the ureter is ex- 
tremely irregular. 

One hundred and ten minutes after h- 
jeetion (Fig. 5): The bladder has ken 
emptied and the lower end of the ureter on 
the right seems to be about as large in cir- 
cumference as a thumb. 

One hundred and seventy-five mimtlcs 
after injection (Fig. 6): The kidney pehes 
on both sides are still outlined and the ure- 
ters are quite distinct on both sides anl 
markedly enlarged. 

Diagnosis. — Marked deformity of both 
kidneys, partial obstruction and diktatioti 
of 1x)th ureters. 


Fig. 6. Case 3. Film taken 175 minutes after in- 
jection. 


Case 3. E. C. K., male, aged 32. No evi- 
dence of pulmonary tuberculosis on physical 
or X-ray examinatoin. Prominent symp- 
toms are painful and frequent urination, 
with constant pain over the bladder region, 
and occasional passing of bloody urine. 

Cystoscopic Examination . — Highly in- 
flamed bladder wall ; ureteral orifices locat- 
ed but impossible to pass ureteral catheters. 
- Urogram by intravenous method, with 
the following findings: 

Thirty minutes after injection ■ There is 
considerable gas in the bowel, but, in spite 
of this, the kidney pelves on both sides seem 
to be tremendously enlarged. There is 
marked dilatation of the ureter on both 
sides. 

Seventy-five minutes after injection (Fig. 
4 ) : The kidney pelvis on the right side is 


CONCLUSION'S 


It is not our purpose in presenting the:e 
cases to do other than show that the method 
is safe and painless in renal tuberculosis and 
that surprising anatomical changes, much 
more extensive than one would be led to be 
lieve from the symptomatology alone, canbe 
noted in the kidneys in individuals with re- 
nal tuberculosis. A careful study^ of a 
larger number of cases, utilizing this new 
method in conjunction with the older them 
ical, functional, bacteriological, and anatom- 
ical metliods, will most surely increase oar 
knowledge of renal tuberculosis. 
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OBSTRUCTIVE LESIONS OF THE SMALL BOWEL^ 

By C. H HEACOCK, M D., The Polyclinic, Memphis, Tennessee 


T he value of the roentgen-ray exami- 
nation in the diagnosis of intestinal 
obstruction was first pointed out by 
James T. Case. During the last fifteen years 
he has written several papers on this sub- 
ject and now it is almost impossible to make 
any observation not already described by 


(1) Those in which a clear-cut, definite 
clinical diagnosis can be made and in which 
the findings localize the site of the obstruc- 
tion. 

(2) Those in which the clinical diagnosis 
is definite but in which there are no local- 
izing symptoms or findings. 



Fig 1 Acute obstruction with tj pical herring- 
bone formation At operation the obstruction was 
tound to be due to a loop of bowel knotted 
beneath a band of adhesions 


him His pioneer work did not receive the 
general acceptance and prompt adoption it 
deserted During the last two years, how- 
eter, the literature on the subject has been 
greatly augmented 

Cases of intestinal obstruction fall into 
of the following groups: 


‘Vmcnca, 
at Us Sixteenth 
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(3_) Those in which the diagnosis is un- 
certain. 

(4) Those in w-hich the diagnosis is not 

even suspected by tlte clinician. 

Whenever tliere is any doubt about the 
presence or location of an obstruction, t.e 
t*! die last three groups, there is an indica- 

extent examination. The 

of the examination and the amount 



120 


RADIOLOGY 



Fig 3 Same case as shown m Figure 2 
Barium had to be gi\ en to con\ mce the chnician 
Film, made in the erect posture, shows fluid 
le\cls Diagnosis confirmed bj operation 


Fig 4 Distended loops of small bowel in an 
infant 9 days old. Congenital absence of the 
colon The loops show no hernng-bone or lad- 
der formation This maj be due to the fact that 
the mcsenterj is not completel) de\ eloped 


of work required will depend largely upon 
how acute and how complete is the obstruc- 
tion 

If the roentgen examination is to be of 
much benefit m the acute cases, it is of ut- 
most importance that the examination be 
completed quickly and with minimal tax 
upon the strength of the patient These 
acute obstructions usually develop soon after 
an operation The patient is in a hospital 
and facilitfes for the examination are at 
hand If the condition of tire patient is sat- 
isfactory, the examination should be made in 
the laboratory where a motor-driven Bucky 
fluoroscopic table is available It is impor- 
tant to make this examination in both the 
supine and erect positions, and with the 
motor-driven table both fluoroscopic and 
radiographic studies can be made without any 
exertion on the part of the patient If the 


patient cannot be removed from his bed, 
roentgenograms can be made in two planes 
without moving him and a great deal of 
information obtained In acute cases, this 
usually represents all tlie work that is re- 
quired and a report can be returned rvitliin 
from fifteen to thirty minutes after tlie e.v 
amination has been requested This proce- 
dure fulfills the requirements that no time 
be lost and the strength of the patient be 
conserved 

In cases of acute obstruction, the surgeon 
finds the lumen of the small intestines dis- 
tended witli gas and fluid proximal to the 
point of obstruction, and collapsed distal to 
this point The roentgenologic diagnosis is 
based upon this same finding While small 
amounts of gas may exist normally in the 
smalt bowel, the only collections of gas seen 
on the radiographs of normal indiriduals 
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Fig. 5. Distended loop of small intestine six hours 
after the ingestion of barium Obstruction was 
caused by a mass of enlarged glands in a case of 
Hodgkin’s disease. 





Fig. 6. Same case as shown in Figure 5. The same 
loop of distended bowel twenty-four hours after the 
meal. This loop was not distended with gas on the 
preliminary' film. 


occur in the stomach and colon. Collec- 
tions of gas in the small bowel are, there- 
fore, always significant, and, when the ad- 
ditional signs of distention and fluid levels 
are present, definite criteria for the diagnosis 
of obstruction may be said to exist. The 
fluid may be easily overlooked unless the pa- 
tient is examined in two planes, preferably 
file supine and tlie erect postures. 

Usually tlie appearance and distribution 
of the gas enable the roentgenologist to de- 
termine its location. In the small bowel 
haustral markings are absent, while the 
valvula: conniventes stand out prominently. 
Case has described this appearance as the 
“herring-bone pattern.” He has also de- 
scribed a “ladder pattern” in which the di- 
lated loops of intestine show a tendency to 
arrange themselves in parallel rows, like the 
rungs of a ladder. He believes that the 
recognition of valvula; conniventes or Kerk- 
nng’s folds in dilated, parallel loops of small 


intestines should be construed as an indica- 
tion for surgical inten'ention. 

How soon does gas accumulate following 
an obstruction? Wangensteen and Lynch 
produced obstruction experimentally in dogs 
and made roentgenograms at frequent inter- 
A'als. They found that gaseous distention 
of the obstructed loops began in from four 
to five hours. This distention was very 
marked on the roentgenograms in from 
twenty to twenty-four hours, altliough clini- 
cally no distention could be made out. They 
conclude that plain films of the abdomen af- 
ford the most reliable method of making an 
early diagnosis. Douglass believes the 
two patterns described by Case, while diag- 
nostic, come rather late. He believes one 
or two distended loops, in the presence of 
clinical signs, complete the diagnosis. Rab- 
win also wams that obstruction which 
results in early gangrene may not cause dis- 
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Fig 7 Several areas of distended ileum separated 
by narrow zones of constriction The diagnosis of 
dense fibrous bands of adhesions was confirmed at 
operation 

tention with gas and that this t3fpe of ob- 
struction may give negative roentgenologic 
findings. 

In mj experience, the herring-bone ap- 
pearance and the ladder arrangement de- 
scribe the appearance in adults ver}' well. 
In the onl)" two cases occurring in infants 
which I have had an opportunity to exam- 
ine, these patterns were absent, although the 
loops of small intestines were distended No 
explanation can be offered for this observa- 
tion and perhaps a larger number would 
show these patterns to predominate also in 
infants. 

Wangensteen and Lynch found it unnec- 
essary to give barium to make the diagnosis 
in their experiments on dogs, but in those 
cases in which it was given, twent} hours 
were required for the barium to reach the 
point of obstruction. In cases of acute ob- 
struction there is no time for a long study 
with barium, and this is fortunate, as its 





Fig 8 Annular carcinoma of the ileum causing 
marked distention and stasis Note the annular 
shadows above the right ala of the sacrum due to 
grams of uncooked rice eaten twenty-eight hours 
before the examination 

administration increases the risk at the time 
of operation. 

In chronic or partial obstruction there 
may be no distended loops of small bowel 
and no information obtained on what Davis 
calls the "scout film.” In this type of case 
the administration of barium is necessar)' 
to make the diagnosis. It is also in this type 
of case that the diagnosis is most often 
doubtful and the need for immediate inter- 
ference not so urgent. Within this group 
fall the neoplasms — both benign and malig- 
nant — and it must be remembered that the 
earh' detection and localization of the latter 
lesions determine the success of the treat- 
ment The examination with the ingested 
meal, which may require forty-eight hours, 
is permissible Thus far no untoward ef- 
fects hav e been observ'cd 

There are two reliable roentgen signs of 
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partial obstruction. One is dilatation of the 
lumen proximal to the obstruction and the 
other is a disturbance in motility. The 
slowing up and damming back of the current 
is manifest throughout the small intestine, 
and tliere may even be a gastric retention. 
The delay becomes progressively more pro- 
nounced until tlie point of obstruction is 
reached. After passing this point the nor- 
mal progress of tire meal is resumed. It is 
important for the roentgenologist to know 
the normal motility for the opaque mixture 
he is employing. This will vary" somewhat, 
depending upon how much fat and carbo- 
hydrate are added to the barium. Delayed 
motility due to obstruction must not be con- 
fused with stasis in tire small bowel without 
mechanical obstruction. Stasis usually oc- 
curs in the ileum and may be associated with 
no organic lesion. Lesions in the colon, es- 
pecially the right half of the colon, must be 
ruled out and the possibility of a regurgita- 
tion through the ileocecal valve must be con- 
sidered. The finding of barium at the twenty- 
four-hour observation is always significant 
and, in the absence of a lesion in the colon, 
generally means an obstructive lesion in the 
terminal ileum. While there is delayed mo- 
tility in both stasis and obstnrction in the 
former, dilatation of the lumen does not 
occur. 

Practically all lesions of the small bowel 
which give positive roentgenologic findings 
manifest themselves in the same way, i.c., 
by producing obstruction. Intestinal tuber- 
culosis is a notable exception. However, 
there is usually no characteristic roentgen 
finding that enables the observer to tell the 
type of lesion present in a given case. I 
have seen intestinal obstruction following 
congenital malformations, adhesions, and 
neoplasms — tumors both intrinsic and ex- 
trinsic to the intestinal tract. Usually the 
latter displace the freely movable coils of 
small intestine and do not produce obstruc- 
tion. I have seen two cases in which the ob- 


struction Avas due to extrinsic pressure. One 
was in the retroperitoneal portion of the duor 
denum where the lumen of the bowel was 
occluded by the pressure from an aneurysm 
of the abdominal aorta. The other was from 
the enlarged mesenteric glands in a case of 
abdominal Hodgkin’s disease. 

Clinical aids and experience can some- 
times assist in determining the type of lesion 
present Paralytic ileus cannot be differen- 
tiated from mechanical obstruction by the 
radiograph alone; however, differentiation 
can be made by the radiograph plus the 
stethoscope. A qvrestionable area can be 
palpated under fluoroscopic visualization 
and a mass found which otherwise may; 
have escaped detection. If this mass is not 
the distended bow’el but is situated just dis- 
tal to it, a neoplasm is suggested. In one 
case in which there was a series of dilated 
coiled loops, separated by narrow zones of 
constriction, a diagnosis of fibrous bands of 
adhesions was confirmed at operation. The 
contention of Soper and Thompson that the 
dense fibrous bands of adhesions are the 
type most likely to produce destruction 
seems well founded, but, in the great major- 
ity of cases the roentgenologist should be 
content with merely reporting the presence 
and, if possible, the location of the obstruc- 
tion. 

Roentgenologists in general appreciate the 
possibilities of recognizing these lesions but 
they also know that the medical profession 
as a Avhole does not recognize and utilize 
this method as it should, especiall)" in the 
acute cases. There is a tendency to over- 
estimate its dangers. 
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Otolaryngology in Paris. Jour. Laryngol. 
and Otol., January, 1931, XLVI, 44. 

An account is given of a visit to various 
clinics in Paris of the Visiting Association of 
Throat and Ear Surgeons of Great Britain. 
Mention is made of a series of excellent cases 
which had been treated by deep X-ray therapy 
at the Radium Institute (Institut Curie). 
These comprised patients with malignant dis- 
ease of the vertebral column, of the arj'epiglot- 
tic fold, vallecula, epiglottis, tonsil, etc., several 
of whom had, in addition, secondary deposits 
in the neck. The results were verj' remark- 
able and all the patients exhibited had been 
free from recurrence for from five to seven 
years. 

The details of treatment were discussed and 
it was said that in some cases as much as 37 
hours of treatment, spread over 25 days (from 
one to two hours a day), was necessarje A 
sinus pyriformis case had 29 hours, spread 
over 33 da 3 ^s. It would appear that 28 per 
cent of intrinsic larjmgeal cases do well. Ex- 
trinsic cases also do well but these may de- 
velop thoracic and abdominal raetastases. 

In addition, a series of patients who had 
previously had cancer of the tongue was ex- 
hibited. Drawings of the condition before 
treatment and microscopic slides showing the 
type of growth along with the details of actual 
radium treatment were also shown. There 


wei'e several cases in which the disease had 
been extensive, particularly one treated in 
1923 by block dissection of the neck and sub- 
sequent radiation, in which there was m 
recurrence. 

At the Hdpital Tenon, Dr. Hautant and his 
assistants showed many interesting operations, 
in which radium was used as an accesson’ to 
the ordinarj' surgical procedure. Amongst 
others were seen a partial excision, of the 
superior maxilla for carcinoma of the alveolus 
and application of radium tubes to the pten'- 
gomaxillarj' fossa; also a carcinoma of the 
antrum which was being treated by resection 
of the anterior wall through a sublabial inci- 
sion and, at the end, an insertion of three 
radium tubes into the cavity (7 millicuries for 
four days). The good results obtained by 
this procedure were illustrated by four pa- 
tients in whom a similar operation and radium 
application had been made from three to five 
years previously, and in whom there was no 
recurrence. 

At the Hopital Laennec, a demonstration of 
X-ray films in mastoid disease, with temporo- 
tympanic exposure, was given. Dr. Clovis 
Vincent at the Lariboisiere discussed the tak- 
ing of roentgenograms of the skull in the 
antero'posterior direction and from above 
down, to show the petrous bones and internal 
acoustic meatus and the alteration of the af- 
fected one. 



THE PATHOLOGY OF THE SMALL BOWEL, WITH SPECIAL 
REFERENCE TO X-RAY DIAGNOSIS" 

By JAjMES L. AIcKNIGHT, M.D., Tucson, Arizona 


I PRESENT to you to-day no scientific 
treatise but just a review of some con- 
ditions which come to the roentgen- 
ologist in a small city far from tire great 
medical centers and where there are few op- 
portunities to come in touch witlr the leaders 
in our specialty. 

?\Iore and more every year the surgeon 
and the physician are looking to tire roent- 
genologist for aid in the diagnosis of dis- 
ease. In no class of diseases is this more 
true than in those affecting the gastro-in- 
testinal tract. Thanks to such men as Cole, 
Alvarez (1), Brown and Sampson (2) 
and others, we are now able to render much 
more help to the practitioner than was for- 
merly possible. 

To enter to-day into any extended discus- 
sion of the underlying principles of anatomy, 
physiolog}-, muscular activity, and especially 
of the difficult problems of innervation, ex- 
trinsic and intrinsic, inherent contractility 
of muscle structure, sympathetic reflexes, 
association with diseases of the gall bladder 
and the appendix, is manifestly impossible. 
This you will find in the writings of such 
men as I have mentioned. Suffice it to say 
that diagnosis is made by observation of 
abnormalities in position, contour, and motil- 
ity of the bowel. 

Among the pathological conditions of the 
small bowel, I mention first that one which 
in frequency appears dominant, namely, 
duodenal ulcer. Whether or not we accept 
the so-called cap as the proximal part of the 
small bowel or the distal part of the stomach 
need not matter at this time. Here we have 
the most common site of intestinal ulcer. 
Dwwer and Blackford (3), in an analysis 
of three thousand cases presenting com- 
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plaints of digestive disturbance, found 15 
per cent showing idcer of the stomach or 
duodenum. Duodenal ulcer occurred five 
times more frequently than gastric ulcer. 
My own observation would put the ratio 
considerably higher but I have no exact fig- 
ures to offer at tliis time. 

The X-ray findings in duodenal ulcer are 
preeminently of two kinds; Disturbance of 
motility of tbe stomach and of the cap and 
filling defects and deformity of the cap. In 
many of these cases we find violent hyper- 
peristalsis and very rapid, complete empty- 
ing of the stomach; in others, an early 
hyperperistalsis and rapid emptying, even- 
tuating in exhaustion of stomach muscula- 
ture and marked six-hour retention. In an 
old ulcer, wdth thickening, there may be ex- 
tensive stomach retention and even dilata- 
tion and hypoperistalsis. The diagnosis of 
ulcer of the duodenum takes on great im- 
portance when we consider its frequency and 
gravity and the great need of appropriate 
treatment. 

Next I call your attention to the diagnosis 
of tuberculous ulceration. We are prone to 
think only of large bowel involvement, but 
we must remember that in a large percent- 
age of cases the small bowel also is involved. 
About 80 per cent of all terminal cases of 
pulmonary tuberculosis have a complicating 
ulceration of the bowel. After spending 
more than twenty years in tuberculosis work, 
I know of no means of diagnosis of tuber- 
culosis of the bowel w'hich wdll definitely 
separate the 80 per cent tlieoretically in- 
volved from the 20 per cent not involved, 
e.\-cept by X-ray examination. The s)Tnp- 
tomatolog)^ of tuberculosis of the bowel is 
notoriously uncertain and misleading. Many 
cases are overlooked entirely and are found 
only at autopsy. I have seen at autojisy ex- 
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Otolaryngology in Paris. Jour. Laryngol. 
and Otol., January, 1931, XLVI, 44. 

An account is given of a visit to various 
clinics in Paris of the Visiting Association of 
Throat and Ear Surgeons of Great Britain. 
Mention is made of a series of e.xcellent cases 
which had been treated by deep X-ray therapy 
at the Radium Institute (Institut Curie). 
These comprised patients with malignant dis- 
ease of the vertebra! coiumn, of the arj’epiglot- 
tic fold, vallecula, epiglottis, tonsil, etc., several 
of whom had, in addition, secondary' deposits 
in the neck. The results were ver}' remark- 
able and all the patients e.xhibited had been 
free from recurrence for from five to seven 
years. 

The details of treatment were discussed and 
it was said that in some cases as much as 37 
hours of treatment, spread over 25 daj's (from 
one to two hours a day), 4vas necessar}'. A 
sinus pyriformis case had 29 hours, spread 
over 33 daj's. It would appear that 28 per 
cent of intrinsic larjmgeal cases do well. Ex- 
trinsic cases also do well but these may de- 
velop thoracic and abdominal metastases. 

In addition, a series of patients who had 
previously had cancer of the tongue was ex- 
hibited. Drawings of the condition before 
treatment and microscopic slides showing the 
type of growth along with the details of actual 
radium treatment were also shown. There 


were several cases in which the disease had 
been extensive, particular!}' one treated in 
1923 by block dissection of the neck and sub- 
sequent radiation, in which there was no 
recurrence. 

At the Hopital Tenon, Dr. Hautant and his 
assistants shoived many interesting operations, 
in which radium was used as an accessor)' to 
the ordinar)' surgical procedure. Amongst 
others were seen a partial excision of the 
superior maxilla for carcinoma of the alveolus 
and application of radium tubes to the pteiy- 
gomaxillarj’ fossa; also a carcinoma of the 
antrum which was being treated by resection 
of the anterior wall through a sublabial inci- 
sion and, at the end, an insertion of three 
radium tubes into the cavity (7 millicuries for 
four days). The good results obtained by 
this procedure were illustrated by four pa- 
tients in whom a similar operation and radium 
application had been made from three to five 
years previously, and in whom there was no 
recurrence. 

At the Hopital Laennec, a demonstration of 
X-ray films in mastoid disease, with temporo- 
tympanic exposure, rvas given. Dr. Clovss 
Vincent at the Lariboisiere discussed the tak- 
ing of roentgenograms of the skull in the 
antero-posterior direction and from above 
down, to show the petrous bones and interna! 
acoustic meatus and the alteration of the af- 
fected one. 
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given sufficient attention by physicians and 
surgeons generally. Visceroptosis, I would 
divide into two classes: Clinical and non- 
clinical Very often the patient is informed 
that ptosis is of no importance and requires 
no treatment In what I class as non-clinical 
cases, this is, of course, true. However, 
there is a rather large percentage of these 
cases in which such a statement is not cor- 
rect. In these, we have a duodenal stasis due 
to the dragging of tlie ptotic stomach on the 
relatively fixed duodenum. The victim of 
this condition is undernourished, unhappy, 
neurasthenic, lacking in energ}', subject to 
dragging discomfort or actual pain at the 
site of the duodenum. It is useless to tell 
this type of patient tliat ptosis amounts to 
notliing. Such advice onlj- drives him — or 
more often her — from doctor to doctor, in 
all probability to fall into the hands of 
quacks of one kind or another. 

Beilin’s (5) excellent article on this con- 
dition bases the diagnosis entirely on fluoro- 
scopic and palpatory findings. My own con- 
clusions, through force of peculiar circum- 
stances, are based entirely on the radio- 
graphic evidence. His method may be better 
cither method brings one to the same con- 
clusion. This type of case ought to haA'e 
careful and persistent treatment. 

I next refer to intestinal stasis due to peri- 
tonitis and cite a case representing tubercu- 
losis of the peritoneum. The diagnosis in 
this case was confirmed by exploratory oper- 
ation and at autopsy. In the film one could 
note the irregular filling and segmentation. 

Diverticula of the small Ijowel are not 
'cr} uncommon. I cite a case of divertic- 
u itis involving the duodenum, in a patient, 
tie vife of a physician, aged 60 y'ears. 

lere was no previous historv of this con- 
' ’‘‘on and no previous radiographs had been 
mac e. The patient suffered from moderate 
pmn, witb some nausea. Recovery occurred 
ter a few weeks of dietetic treatment and 
le symptoms have not returned. I might 


cite another case of diverticulum at almost 
the exact location of the first. In this in- 
stance the patient is a cowboy on an Arizona 
ranch. The symptoms are much the same 
as described above. 

I next call your attention to intestinal 
stasis due to extrinsic neoplasm. The pa- 
tient, a little child, suffered intensely from 
vomiting, and when brought to the referring 
phy'sician was in a very bad condition due to 
extreme dehydration and starvation. X-ray 
diagnosis of incomplete obstruction of the 
small bowel was made. For a time, im- 
provement occurred under medical and 
dietetic treatment, but soon the symptoms 
recurred with great severity. Exploratory 
operation was done by Dr. C. A. Thomas, 
of Tucson, by whose courtesy this case is 
mentioned. Inoperable lymphosarcoma was 
diagnosed and the abdomen closed. Death 
of the cliild followed soon after. 

A case of intestinal obstruction of un- 
known etiology’- is now cited, occurring in a 
child about ten y^ears of age ivho suffered 
from epileptiform seizures. This case un- 
fortunately drifted away from the referring 
phy’sician and ive were not able to determine 
the cause of the obstruction or to determine 
w’hether or not this condition had to do with 
epileptiform attacks. 

Finally^ I call attention to incomplete ob- 
struction of the small bowel due to adhe- 
sions. The case cited has been of consider- 
able interest inasmuch as there has been 
wide difference of opinion as to the exact 
nature of the pathology'. The patient, a man 
alx)ut 50 years of age, has suffered for the 
past three and one-half y'ears with rather 
frequent attacks of e.xcruciating, paroxysmal 
pain, rather general over tlie lower abdomen 
but centering especially over the region of 
the cecum and terminal ileum. These at- 
tacks are peculiarly colicky in character and 
are accompanied with much gaseous disten- 
tion not relieved by enema. The pains recur 
much like labor pains in a woman. Momen- 
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tremely advanced cases of tuberculous ul- 
ceration in which the only symptomatologj' 
had been a slight degree of constipation. 
The presence of diarrhea is suggestive but 
proves nothing. Pain and tenderness are 
usually present to some degree, usually not 
severe, most likely to be found in the lower 
right quadrant and possibly due to a chronic 
appendicitis, a condition very frequently 
present in tuberculous patients. So we can- 
not diagnose ulceration on the presence of 
pain. The presence of the tubercle bacillus 
in the stool proves nothing, of course. 
There is no clinical sign or symptom on 
which we can depend. True, in advanced, 
hopeless cases, the complex of symptoms is 
fairly conclusive, but by this time we are 
usually too late for effective treatment. 

I believe that in no other disease can the 
roentgenologist be of more real \^alue to the 
practitioner than in die early and definite 
diagnosis of tuberculosis of the bowel. Con- 
trary to our former belief, this condition 
does respond to appropriate treatment and 
the patients do get well. The criteria for 
diagnosis of ulceration of the small bowel 
are essentially the same as in the large 
bowel ; that is, irritabilit}^ intolerance of seg- 
ments to the presence of the barium, spas- 


ticity, segmentation. 

Following the methods laid down by 
Brown and Sampson (2), I consider the 
diagnosis of tuberculosis of the bowel one 
of the easiest and most accurate of all the 
conditions with which we have to deal in 
roentgenologic diagnosis. Dealing, as we 
do in Tucson, with a great number of tuber- 
culous individuals, we have found the X-ray 
diagnosis of tuberculous ulceration of the 
bowel satisfactory and reliable and of ex- 
treme value to the patient, provided his pul- 
monary condition is not too far ach-anced 
and the ulceration not too widespread. 

It has seemed to me that many of us 
have been too consen^ative—too timid if 
you please-in the X-ray diagnosis of tuber- 


culous ulceration. I have seen too many 
X-ray diagnoses guarded by the qualifying 
phrase, “In view of the fact that this patient 
is known to have advanced pulmonary' tuber- 
culosis, the X-ray findings should be inter- 
preted as indicating tuberculosis of the 
bowel.” The writer holds the view that this 
is little more than a percentage diagnosis. It 
must be remembered that patients die of 
pulmonary tuberculosis with no involvement 
of the bowel, and furthermore, that involve- 
ment of the bowel occurs in cases with lit- 
tle evidence of activity in the lungs and may 
be the dominating condition present I be- 
lieve that the X-ray diagnosis should be 
made on the X-ray findings only', allowing 
the clinician to correlate these findings ^Yith 
the clinical evidence. To do otherwise is to 
read into the radiographic picture what one 
thinks ought to appear and leads to egre- 
gious error, defeating the very purpose of 
the X-ray e.xamination. 

Next I mention a condition of great im- 
portance, namely, stasis in the small bowel. 
Kornblum (5) lists the causes of small 
bowel stasis as follows; 

(A) Ileal stasis due to lesions in large 
bow'el or terminal ileum. 

(B) Generalized small intestinal stasis due 
tO"- — 

(1) Extrinsic lesions producing me- 
clianical obstruction ; 

(a) adhesions, (b) subacute and 
chronic peritonitis, (c) ascites; 

(2) Intrinsic lesions involving the 
lumen of the small intestine; 

(a) ulcers, (b) diverticula, (c) 
polyps, (d) primary neoplasms; 

(3) Disturbance in the nervous mech- 
anism ; 

fa) splanchnic inhibition, (b) 
drugs. 

To this list I wish to add one more — ^that 
is, stasis due to ptosis. I itysh to stress, 
someu-hat, this last-named condition for the 
reason that I believe it has not been 
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quiring no imtnodia.te surgcr)*, the lesion being 
diagnosed as a result of the motor meal exami- 
nation. The balance of these cases was almost 
equally divided between a paralytic ileus and 
an acute complete mechanical obstruction. I 
know of no way in which one can definitely 
state on the basis of a flat plate alone whether 
the lesion is due to mechanical obstruction or 
ileus. I do believe that with gas present in 
the intestine distal to the dilated loops of 
small bowel, the presumption should be that 
of ileus and not of obstruction. 

A review of these cases in view of the op- 
erative and autopsy findings brings out some 
interesting facts. 

(1) The X-ray findings must be carefully 
co-ordinated rvith the histoiy and physical 
findings. 

(2) Negative X-raj' findings must be ig- 
nored by the surgeon in a case with a clear- 
cut histor}' and physical findings of obstruc- 
tion. 

(3) The location of the gas-filled coils of 
small bowel on the film has in a certain per- 
centage of cases no relation to the part of the 
bowel obstructed. However, in most of the 
cases the approximate location can be quite 
accurately determined. 

(4) Cases udth gangrene of the bowel fail 
to give anj’’ demonstrable distention of the 
bowel witli gas, and the “scout” roentgeno- 
grams are usually interpreted as negative. 

(5) An extremely marked distention of 
the small bowel may occur in cases of urinaia- 
calculus. 

(6) Incomplete obstruction has never yet 
in my series of cases given us positive findings 
on the “scout” plate. 

(7) In very young babies the “scout” plate 
is of no value in determining the site of the 
obstruction as the small bowel becomes so 
enormously distended that it cannot be differ- 
entiated from the shadow of a distended colon. 


Dr. H. B. Thompsox (Seattle, Wash.): I 
would like to tell you of one mistake I made 
in the diagnosis on a case which corroborates 
what Dr. Ileacoclc says. This patient h.id 
iicen operated on for a simple appendix and 


allowed to leave the hospital after one week. 
Immediately upon arriving home, he began to 
vomit. The Doctor told me about the symp- 
toms and I made a diagnosis of obstruction 
before I saw the patient. He was in the hos- 
pital three or four days later and a film was 
made which showed a ver}" marked enlarge- 
ment of the small intestines. The enlarge- 
ment, however, was so marked that it was 
really larger than most enlarged colons which 
one sees. One loop of bowel went up on the 
right side, corresponding to the ascending 
colon, straight across the upper portion of the 
abdomen, and down on the left side. I had 
made the diagnosis before I saw the patient, 
so I did not look at the film carefully enough 
to see the valvulas markings in some of these 
loops. They were not verj' distinct, but the 
outline of the small intestines so nearly fol- 
lowed the large bowel that I made a definite 
diagnosis of obstruction of the large bowel 
down in the terminal portion. At operation it 
was found in the small bowel. If I had paid 
the proper attention to the markings, I would 
not have made this mistake. 

I wish to ask Dr. McKnight one question; 
that is, on the film showing the slight obstruc- 
tion or delay in the second portion of the duo- 
denum — I believe he attributed a patient’s 
S3'mptoms to this slight obstruction — ^I would 
like to know how he arrives at this conclu- 
sion. Is it not reasonable to assume that the 
patient’s general condition which produced the 
ptosis, neurasthenia, etc., was accountable for 
the delay in the small bowel — that it was sec- 
ondary and not really a part of the patient’s 
symptoms ? 

Dr. Kexxeth D. A. Aulen (Denver, 
Colo.) : Within a year, a verj' capable inter- 
nist came to me after I had rendered him an 
opinion of chronic small intestinal stenosis on 
his patient, and said that he had no idea 
the X-ray could give information about the 
small intestine. He has been practising medi- 
cine a good many years and has asked for 
many gastro-intestinal X-raj' examinations 
and was not aware that the X-ray could dem- 
onstrate many lesions of the small intestines. 
EarK' chronic small intestinal stenosis is dif- 
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tary relief is obtained on the passage of gas 
and fluid past the constricted point. This 
occurs at inten>-als of a few moments and 
with a gurgling noise that can be heard at 
a distance of ten feet or more from the bed. 
On a carefully supervised soft, meat-free 
diet this patient is quite comfortable and is 
gaining weight. Operation has been avoided 
for the reason that active pulmonary tuber- 
culosis is present. 
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DISCUSSION^ 


Dr. K. S. Davis (Los Angeles, Calif.) : The 
small intestine can well be termed the silent 
area of the gastro-intestinal tract, for if the 
roentgenologist has not had his attention di- 
rected particularly to this organ it is verj' easy 
to overlook lesions in which the findings are 
not outstanding. 

In our routine gastro-intestinal e.\amination 
a six-hour study is made, chiefly to note the 
emptying time of the stomach and to observe 
the motility of the barium through the small 
bowel. In this examination one can, in certain 
cases, detect variations not only in the motil- 
ity of the barium but also in the size, contour, 
and position of the small bowel. Palpation 
may reveal a fixation, tenderness, palpable 
mass and even at times a loss of normal flexi- 
bility of the bowel wall. Usually, however, 
the roentgenographic diagnosis of a lesion of 


oaoers ol Dr. Heacock (page 
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the small intestine is based on the findings of 
obstruction, either a hj'pomotility of the bari- 
um or a distention of the gut above the ob- 
structed site, depending on the degree of in- 
volvement. The detection of a true hyperrao- 
tility of the barium through a given part of 
the small bowel presents great difficulties, 
especially when one recalls the great rapidity 
with which the barium meal passes through 
this part of the intestinal tract. The normal 
limit for a complete evacuation of the small 
bowel varies from six to fifteen hours. No 
conclusions can be drawn from any variations 
from the normal unless the emptying time of 
the stomach has been carefully taken into con- 
sideration. 

Dr. McKnight in his paper has listed many 
causes of stasis in the small bowel. To these 
I would like to add two more: (1) A slow 
emptying of the stomach, which probably is 
the most important cause of a hypomotility of 
the barium in the six-hour study; (2) stasis 
of the barium in the terminal ileum as the re- 
sult of an appendicitis. 

In my experience the majority of the diver- 
ticula of the small bowel have been located in 
the first and second portions of the duodenum. 
Most of these have been symptomless. It 
is extremely difficult to differentiate between 
a true diverticulum and a dilated ampulla of 
Vater on the basis of roentgenographic find- 
ings alone. 

In the diagnosis of visceroptosis one must 
be extremely guarded in his opinion, as one 
can very easily make a life-long invalid of his 
patient. If the stomach empties normally and 
the motility of the barium through the small 
bowel is within the limits of normal, the rela- 
tive position of the stomach in the abdomen 
makes but little difference in the health of 
the patient. 

As regards the roentgenographic findings 
in obstruction I can do no more than reiterate 
Yvhat Dr. Heacock has already said. During 
the past five years at St. Vincent’s Hospital 
Yve have had thirtj’-two cases of obstruction 
in the small bowel on which X-ray studies had 
been made prior to operation or autopsy. Oi 
these cases, six were of the chronic type re- 
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Abstract . — A spectrograph of the Seemann 
type has been constructed for the purpose of 
investigating tlie radiation from the high 
potential X-ray tube at the California Insti- 
tute. A typical spectrogram obtained with 
600 kilovolts on tlie tube is presented. The 
photometer record shows a continuous spec- 
trum with its maximum intensity at about 200 


kilovolts and a short wave length limit in the 
neighborhood of 600 kilovolts. The range 
covered is roughly from 100 to 20 x-units. It 
is proposed to use the apparatus for determin- 
ing absorption coefficients by photographing 
the spectrum of radiation which has passed 
tlirough an absorbing screen. No anomalies 
of any kind have been observed so far. 


APPARATUS 

T he high potential X-ray tube at the 
California Institute of Technology'^ has 
recently been rebuilt and equipped with 
a hot cathode and a tungsten target. A 
description of the tube and its housing has 
been presented bv Lauritsen and Cassen.^ 
The tube in its present form operates satis- 
factorily at 600 kilovolts and it has been 
deemed advisable to investigate the available 
radiation before attempting to go to higher 
potentials. 

In order to investigate the region of the 
X-ray spectrum from appro.ximately 150 
kilovolts and up, a crystal spectrograph was 
constructed following the principle described 
by Seemann,^ Siegbahn'* and others. High 
precision cannot be expected with any rea- 
sonable time of exposure by this metliod 
since the whole of this region of the spec- 
trum lies within an angle of less than one 
degree and thick slits are required because 
of the great penetrating power of the hard 
radiation. On the other hand, the method 
is convenient and sufficiently precise for the 
approximate determination of the short 
wave length limit as well as of the general 
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distribution of intensity in the spectrum. 
Also, if any prominent lines, bands or ab- 
sorption edges or other unexpected irreg- 
ularities exist in this region, tliey' should be 
found most conveniently by’’ this method. 

The spectrograph consists essentially of a 
vertical slit 0.9 mm. wide in a lead block 

4 cm. thick, in front of which a rock-salt 
cryrstal is placed. The crystal, slit, and 
photographic plate are all rigidly mounted 
on a long arm which may be rotated through 
an angle of one degree on each side of the 
center, the rotation taking place about an 
axis through the vertical center line of the 
slit. Since the focal spot has the appear- 
ance of a thin horizontal disk approximately 

5 mm. in diameter, it is clear that radiation 
will reach the central planes of the crystal 
under all angles from zero to 50 minutes, 
provided that the distance from the focal 
spot to the crystal does not exceed 35 cm. and 
that the spectrograph arm is set at an angle 
of 25 minutes on either side of the center 
line through the focal spot and the slit. 
Under these conditions the undeviated part 
of the light will produce an image of the 
focal spot as seen through the slit, the whole 
of the image being located on one side of 
and adjacent to the center line of the photo- 
graphic plate. The reflected portion of the 
light will appear as a spectrum on the other 
side of the center line. The short wave 
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ficuit to demonstrate. A case must be studied 
by X-ray every hour after the motor meal in 
order to get evidence of early chronic steno- 
sis, and therefore we have, all of us, over- 
looked earty cases. 

I have had two cases of chronic small in- 
testinal stenosis within two years from a dif- 
ferent cause than any outlined in Dr. Heacock’s 
valuable paper. Both of them were caused by 
a breaking down of a Ij'mph node which had 
been infected, a lymph node in the mesenterj% 
close to the small bowel. Following tlie infec- 
tion the lymph node area filled in with connec- 
tive tissue which gradually reached out around 
the small intestine. Both of these cases were 
proven bj’ a microscopic examination. Slowly 
the small intestine became stenosed. This 
process leads to a symptom-complex which 
can help us greatly in suspecting these cases. 
One of the cardinal symptoms of the small in- 
testinal stenosis is repeated attacks of vomit- 
ing, distention, and pain, and if we will make 
an X-ray examination of one of these patients 
during an attack, it will be easy to show the 
cardinal X-ray signs. Between attacks it is 


much more difficult to demonstrate a lesion. 
The reason for these attacks probably is that 
the patient commits a dietary indiscretion, the 
mucosa becomes inflamed and edematous, and 
more or less complete stenosis takes place 
temporarily. In these chronic cases, as Dr. 
Heacock has said, barium is not harmful, in 
fact, it finally helps to push through the 
edematous area. 

Dr.' McKnight (dosing) : I have nothing 
further to say except to answer as well as I 
can the question asked. I think probably the 
wording of the paper is a little misleading. 
What I mean to say is that when ptosis 
reaches a degree which, by its dragging and 
pulling on the more or less fixed duodenum, 
causes stasis in the duodenum, you do have 
symptoms. In other words, when you see 
ptosis showing persistent duodenal stasis, one 
may be sure that that patient is having symp- 
toms and you will not miss it by very far if 
you call up that patient’s physician and say, 
“Your patient is complaining of nervousness, 
abdominal discomfort, nausea, and probably 
more or less vomiting.” 
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Abstract . — A spectrograph of the Seemann 
type has been constructed for the purpose of 
investigating the radiation from tire high 
potential X-ray tube at the California Insti- 
tute. A typical spectrogram obtained with 
600 kilovolts on the tube is presented. The 
photometer record shows a continuous spec- 
trum with its maximum intensity at about 200 


kilovolts and a short wave length limit in the 
neighborhood of 600 kilovolts. The range 
covered is roughly from 100 to 20 x-units. It 
is proposed to use the apparatus for determin- 
ing absorption coefficients by photographing 
the spectrum of radiation which has passed 
through an absorbing screen. No anomalies 
of any kind have been observed so far. 


APPARATUS 

T he high potential X-ray tube at the 
California Institute of Technology has 
recently been rebuilt and equipped with 
a hot cathode and a tungsten target. A 
description of the tube and its housing has 
been presented by Lauritsen and Cassen.* 
The tube in its present form operates satis- 
factorily at 600 kilovolts and it has been 
deemed advisable to investigate the available 
radiation before attempting to go to higher 
potentials. 

In order to investigate the region of the 
X-ray spectrum from approximately 150 
kilovolts and up, a crystal spectrograph was 
constructed following the principle described 
by Seemann,^ Siegbahn" and others. High 
precision cannot be expected with any rea- 
sonable time of exposure by this method 
since tlie whole of this region of the spec- 
trum lies within an angle of less than one 
degree and thick slits are required because 
of the great penetrating power of the hard 
radiation. On tlie other hand, the method 
is convenient and sufficiently precise for the 
approximate determination of the short 
wave length limit as well as of the general 
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distribution of intensity in the spectrum. 
Also, if any prominent lines, bands or ab- 
sorption edges or other unexpected irreg- 
ularities exist in this region, they should be 
found most conveniently by this method. 

The spectrograph consists essentially of a 
vertical slit 0.9 mm. wide in a lead block 

4 cm. thick, in front of which a rock-salt 
crystal is placed. The crystal, slit, and 
photographic plate are all rigidly mounted 
on a long arm which may be rotated through 
an angle of one degree on each side of the 
center, the rotation taking place about an 
axis through the vertical center line of the 
slit. Since the focal spot has the appear- 
ance of a thin horizontal disk approximately 

5 mm. in diameter, it is clear that radiation 
will reach the central planes of the crystal 
under all angles from zero to 50 minutes, 
provided that the distance from the focal 
spot to the crystal does not exceed 35 cm. and 
that the spectrograph arm is set at an angle 
of 25 minutes on eitlier side of the center 
line through the focal spot and the slit. 
Under these conditions the undeviated part 
of the light will produce an image of the 
focal spot as seen through the slit, the whole 
of the image being located on one side of 
and adjacent to the center line of the photo- 
graphic plate. The reflected portion of the 
light will appear as a spectrum on the other 
side of the center line. The short wave 
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length limit is thus given by the distance 
from the center line to the edge of the con- 
dinuous spectrum, and lines of equal wave 
length are parallel to the center line. Since 
different wa^'e lengths originate from differ- 



Fig. 1. Double spectrum 600 
K.V. peak. 


ent lateral regions of the focal spot and 
since the intensity is not absolutely uniform 
throughout the whole of the area, it is not 
possible to obtain the intensity distribution 
in the spectrum directly witli any degree of 
precision. Correction can, however, be 
made for this lack of uniformity' if die 
direct beam is reduced by means of a filter 
to an intensity comparable to the intensity 
of the spectrum. This is so because the 
direct beam is a true image of the focal spot 
and the spectrum is a specular image of the 
direct beam, except for the wave length 
selectivity', and there appears to be no good 
reason why the radiation from different 
parts of the target should differ appreciably 
in hardness if the intensity' is the same. 

The photographic plate is placed 107.5 
cm. from the center of the slit. In spite of 
this comparatively great length, the resolu- 
tion is not high on account of the wide slit, 
but it is sufficient for the present purpose. 

In order to determine the exact zero on 
the photographic plate it is most convenient 
to photograph both right and left hand spec- 
trum on the same plate. This is done by 
adjusting the spectrograph as described ex- 
cept that the direct image is blocked out 


completely by a heavy lead screen while one 
spectrum is being photographed. The spec- 
trograph arm is then rotated into position on 
the opposite side of the center line and the 
direct image which now appears on the part 
of the plate which has been exposed is 
blocked off. The second exposure tlius gives 
a spectrum on the part of the plate which 
was covered up during the first exposure. 
The result is two spectra which are sym- 
metrical witli respect to the center line or 
true zero. Figure 1 is a positive reproduc- 
tion of a double spectrum taken in this man- 
ner. 

A dark line may be seen running diag- 
onally' through the spectrum in each of the 
spectra of Figure 1. The origin of this line 
becomes apparent if we consider the geom- 
etry' of the arrangement. The spectrum 
shown is due to reflection from vertical 
(100) planes of the rock-salt cry'stal, but if 
the cry’stal is adjusted so that the horizontal 
(100) planes are parallel to a horizontal 
plane through the focal spot and some part 
of the photographic plate, then it is clear 
that from each point of tlie target there will 
be a ray of a given wave length which will 
make the same angle with the horizontal as 
with the vertical planes. The intensity of 
this ray will therefore be divided between 
the spectrum shown and a spectrum which 
falls above, below, or within the direct 
image. 

This second spectrum is of the type first 
obtained by Rutherford and Andrade and 
differs from the first in that the resolution 
is slightly' less. The paths of a ray are 
shown by' the lines a, h, and c in Figure 2, 
and the heavy' lines d in tire end view are the 
intersections with the photographic plate of 
all the rays which fulfill the foregoing con- 
dition. It is readily' seen from the figure 
that the angle between the lines d and the 
vertical center line is given by' 
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In the present case, this gives 

tan D=^ = 0.755; 0 = 37.05° 

which agrees with the angles made by the 
dark lines in Figure 1 with the center line. 

The intensity distribution \ras obtained 'by 
means of a recording microphotometer. In 
Figure 3 the galvanometer deflections ob- 
tained from the photometer records are plot- 
ted as ordinates against distance as abscis- 
sas. The tube was operated at 600 kilovolts 
peak and, as indicated in the graph, the 
short wave length limit corresponds closely 
to this value. The maximum intensity oc- 
curs somewhat below one-half of this po- 
tential, as might be expected, since the tube 
is operated with alternating current and a 
“thick” target is rmed. It should be noted, 
however, that the softer radiation is de- 
creased somewdiat in passing through both 
the 6 mm. steel \vall of the tube and the 
cr}’stal. The lack of symmetry which is ap- 
parent in the graph is due partly to the 
aforementioned non-uniformity of the focal 
spot and partly to a slight difference in ex- 
posure. 


trum is modified by any given absorber and 
it should therefore be possible to obtain 
from a single pair of records the absorption 
coefficient as a function of the wave length. 

If nuclear absorption levels or other un- 
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RESULTS 

From the photograph as well as from the 
photometer record we may conclude that, 
within the limits of the resolution used, 
there are no unexpected irregularities in the 
spectrum from tungsten in the region cov- 
ered. At the present time work is in prog- 
ress to determine as accurately as possible 
how the spectrum is modified by different 
absorbers. The right half of Figure 4 
shows the spectrum after passing tlirough 
lead screens. One screen, 0.28 in. thick, 
covers the whole image, and in addition the 
central portion is covered by a second screen 
0.14 in. thick. The direct beam was de- 
creased to a suitable intensity by a steel 
block 2 in. thick. 

The photometer records of spectra taken 
in this way show accurately how the spec- 


expected irregularities exist in this regpon of 
the spectrum, they should be readily detect- 
ed by this method. The spectra obtained so 
far and also the modifications due to ab- 
sorbing screens of aluminum, iron, copper, 
and lead are roughly what would be expect- 
ed. There is no indication of any sudden 
changes in intensity with wave length. 


REMARKS BY DR. ROBERT A. MILLIKAN^ 


From the year 1921, when it first became 
assured that the facilities for high-potential 
high-power experimentation would be avail- 
able at tlie California Institute, we have had, 
as a major element in our research program, 
the development (if possible) of a vacuum’ 
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tube which would stand, witliout break- 
down, something like the potentials devel- 
oped by our million-volt installation. In- 
deed, one of the chief reasons for my own 
coming from the University of Chicago to 
the California Institute was the opportunity 


pulled out of the electrodes by the enor- 
mous fields set up at the surfaces or else was 
induced by the impact against the electrodes 
of electrons originally pulled out by sudi 
fields. The study of the conditions under 
which currents may be pulled out of cold 



cm 


Fig. 3. 


afforded by the Institute for assisting in this 
type of development. 

After at least three unsuccessful attempts 
made between 1922 and 1927, tlie problem 
was successfully solved by Dr. C. C. Laurit- 
sen in 1928 to tliis extent. In that j^ear a 
large one-chamber vacuum tube, with elec- 
trodes but a few centimeters apart, was built 
by him, which did not puncture or break 
down in any way when potentials up to 
750,000 volts were applied to it. The only 
current that passed through this tube was 


electrodes by such intense fields has been one 
of the major activities of our Laboratop' 
since its completion in 1921, and Dr. Laurit- 
sen has been one of the most producti^e 
workers in that field. Last Spring he modi- 
fied his so-called cold emission 750,000- 
volt tube by putting a hot filament in one of 
its electrodes. This has two effects: first, 
it tends to lower somewhat the potential 
reached, but, second, it renders the flow of 
energy more uniform and more controllable. 
The net result is that now a cathode-ray 
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beam five milliamperes strong and driven by 
a potential up to 650,000 volts bombards the 
anticathode and there generates highly pene- 
trating X-rays both of a frequency or pene- 
trating power and of an intensity much 
higher than have been obtainable tlius far. 
The wave lengths are not far below those of 
the gamma rays from radium. 

There are three types of investigations 
that are thus opened up by Dr. Lauritsen’s 
accomplishment: first, scientific studies of 
the properties of these vtry powerful and 
vety penetrating rays tliemselves; second, 
physical studies of the transparencies of 
metals and other opaque substances witli 
largely increased possibilities for the detec- 
tion of inhomogeneities or inclusions of one 
sort or another in large masses of dense ma- 
terials; third, biological studies of the ef- 
fects of these rays on living organisms. Dr. 
Lauritsen proposes to work out all these 
possibilities, but no conclusions will be 
drawm before we have enough data to have 
confidence in the experimental results and 
in the generalizations that may be drawn 
from them. In the biological field we our- 
selves have practically no knowledge at all 


as yet about the effects of these rays and we 
probably shall not have for a period of sev- 
eral years. In other words, for a consider- 
able period we shall in all probability have 
nothing whatever to report beyond what we 



_ Fig. 4. Left, direct image; 
right, spectrum. 


are reporting now. Premature conclusions 
would be bodi unscientific and dangerous. 
An agency of this sort should and will be 
given long trial before any conclusions can 
be drawn that have any interest whatever to 
the general public. When we have learned 
anytliing about these rays that is dependable 
we shall of course publish it and otherwise 
give it to the public, but not before. 



QUANTITATIVE MEASUREMENT OF DIATHERMY DOSAGE 

By A. HEMINGWAY, Minneapolis, Minnesota 
From the Department of Physiologj- University of Minnesota 


Abstract. — Evidence is presented which 
shows that a thermocouple voltmeter together 
with a thennocouple ammeter would be suit- 
able to measure diathermy heat dosage, since 
across the tissue the high frequency current 
and voltage are in phase. Experiments are 


reported on the heat production by diathermy 
currents in tissue which show that the heat ' 
imparted to the tissue can be computed from 
the effective high frequency voltage drop 
across the tissue and the diathermy current. 


I T IS tlie opinion of the majority of clini- the tissue and such an interpretation is sup- 
cians that the sole benefit of diatiiermy ported by the calorimetric measurements in 
is the production of heat in the tissues, this paper. However, the measurement of 
Hitherto, there has been no method of de- tlie electrical resistance at high frequency, 
termining the amount of beat energ}' which irhiclt would give the heat produced when 
a patient has received from a treatment, computed by Joule’s (current)' X resist- 
Dosage has been regulated by the current ance relation, is not practical clinicall)'. Ap- 
which traverses the tissues, the current hav- paratus to measure high frequency resist- 
ing a value sufficiently low so that burning ance is described by McClendon (3), Strat- 
of the skin at the electrodes does not occur, ton (4). Fricke (5), Ferguson (6) and 
A knowledge of the value of the electrical others, but a glance at their papers will as- 
current, however, is not sufficient to deter- sure one that such apparatus is too bulk)’ 
mine the amount of heat energy which is and complex to be used for resistance meas- 
imparted to the patient. ureinent in a diathermy treatment. 

To measure the heat produced in the pa- In the use of a voltmeter to measure the 
tient by diathermy, the true diathermy cur- diatiiermy heat dosage, there are several re- 
rent must be known and either the true high quirements. The heat produced is given by 
frequency^ electrical resistance or the effec- the expression, “current X voltage X cosine 
tive high frequency voltage. In the case of of phase angle.” Only if the cosine of the 
the latter it must also be stipulated that the phase angle is equal to unity may the heat 
voltage and current are in phase. energy^ be computed from the product of 

In order to measure the electrical resist- current and voltage. However, the fact 
ance of tissues at tlie alternating current tliat at high frequencies the impedance be- 
frequency of tlie diathermy current, much conies constant with increasing frequency 
elaborate apparatus and careful technic are would satisfy the demand that the cosine of 
required. It has been shown b}”^ Gildemeis- tlie phase angle is unity. This is true only 
ter (1) tliat the observed electrical resist- with widely separated electrodes, as in dia- 
ance of the human body decreases with in- tliermy, and only with alternating current of 
creasing frequency, and Philippson (2) has the present diathermy frequencies. A fur- 
shown that to high frequency currents of tlier requirement is that the voltmeter re- 
one million cyxles per second and greater, cord the effective or root mean square volt- 
tlie impedance for increasing frequency re- age and not the peak voltage as measured 
mains constant. This constant value is in- by vacuum tube voltmeters. Also it is well 
terpreted as the true electrical resistance of known that the electrodynamometer volt- 
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meters used with low frequencies of sixty 
cycles per second cunnot be used, due to 
their high inductance and distributed ■ ca- 
pacity. 

An instrument which would fulfill these 


our purpose by one of the leading manufac- 
turers of electrical instruments. 

It is obvious that one cannot use a patient 
for quantitative calorimetric measurements 
in diathermy. A suitable equivalent has 



requirements is the recently developed tlier- 
mocouple voltmeter. This instrument is 
operated on the same principle as the ther- 
mocouple ammeter ordinarily used in dia- 
thermy, wherein the small voltmeter current, 
in traversing a thin resistance heating wire, 
heats a thermocouple junction which in turn 
is connected with a sensitive D.c. galvanom- 
eter. Such a voltmeter is described by Wil- 
son (7). V'oltmetcrs which would register 
suniciently high voltage are not usually 
made, but one was constructed especially for 


been found in another way. A section of 
a potato was placed between electrodes and 
immersed in a light lubricating oil. The 
heat generated in tlie potato tissue due to 
diathermy current was imparted to the non- 
conducting oil which was rapidly circulated 
about tlie tissue. The potato Avas perforated 
to allow circulation of oil through it and 
sections were chosen rvhose high frequency 
electrical resistances were of the order of 
magnitude of those of a patient in a dia- 
tliemiy treatment. Such a scheme is a suit- 
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able electrical representation of the body 
tissues, since the cells, due to their mem- 
branes, have a high resistance to low fre- 
quency alternating current and a low re- 
sistance to high frequency a.c. in the same 


pacity of the oil, tissue, and coil was ac- 
cordingly 

Volts X amperes X A t, , . 

419 X A t, calories per degree C ( 1 ) 

Potato sections of different sizes were 



manner as animal tissues. A diagram of 
the calorimetric arrangement is shown in 
Figure 1. 

To measure the heat capacit}" of the sys- 
tem a small heating coil of 20-ohms resist- 
ance was used -with direct current and im- 
mersed in the oil, together witli the tissue. 
The voltage drop across the coil when a 
current of two amperes passed through it 
was measured as well as the temperature in- 
crease (A Ti) of the oil and the duration 
time (Ati) of the current. The tempera- 
ture was measured by the Beckmann ther- 
mometer shown in Figure 1. The heat ca- 


used to give different high frequency resist- 
ances, the resistances having values of those 
of a patient to a dhtiiermy current. As 
shown in an earlier paper (8), these resist- 
ances extend from 20 to ISO ohms. Resist- 
ances were measured by the high frequency 
conductivity bridge as used by McClendon 
(3) and Remington (9). A general scheme 
of tlie circuits used is given in Figure 2. 

The diathermy current was measured by 
a calibrated vacuum tliermocouple ammeter, 
while the voltage was measured by the tfier- 
mocouple voltmeter already described. The 
temperature increase of the oil, warmed by 
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heat conduction from the tissue, was meas- 
ured by the Beckmann thermometer as 
shown in Figure 1. 

In measuring the temperature increase 
(A To) of the s)'stem, either by the heat- 
ing coil with D.c. to measure the heat capac- 
ity, or by the diatliermj’’ current traversing 
the potato tissue, corrections for two 
sources of error must be made. These cor- 
rections are for (1) heat loss due to radia- 
tion where the temperature of the oil is 
above or below the surroundings, and (2) a 
slight heat production due to the motion of 
tlie stirrer in tlie viscous oil. Both of these 
corrections are small, since the temperature 
difference between oil and surroundings 
never exceeded 2 degrees C., but. since 
A T: had values from 1 to 2 degrees C. and 
w'as measured to an accuracy of 0.001 de- 
gree C.. they were appreciable. Corrections 
for lx)th of these errors were made simulta- 
neously from a study of the temperature 
changes before and after the passage of the 
current. A corrected curve, taking tliese er- 
rors into consideration, was drawn accord- 


ing to the method given by Duncan and 
Starling (10) and is shown in Figure 3. 

Knowing the corrected temperature in- 
crease A Ts due to passage of the diather- 
my current and the heat capacity of the sys- 
tem computed from heating the coil with 
D.C., the rate of production of heat energy 


measured as 


AH 
A G 


was computed in watts 


by the formula 

A H Heat capacity X A T 

At ~ At 


watts 


( 2 ) 


The computed energv' increase in watts 
was determined by the product of the dia- 
thermy voltage E and the diathermy current 
I according to 


Computed heat energA- = E X I watts (3) 
Since the phase angle is zero (i.c., cosine 
of phase angle =1). then the high fre- 
quency resistance of the tissue can be com- 
puted from the formula 


Resistance R — 


E 

I 


( 4 ) 


RESULTS 


The results of tlie experiments are con 
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tained in Table I, where the symbols have 
the following meanings: 

Column I . — is the heat capacit}' of the 
oil, tissue, and coil system. It is computed 
according to Equation ( 1 ) and given in cal- 
ories per degree. 

Column JI . — E is the reading of the high 
frequency thermocouple voltmeter, giving 
the effective voltage drop across the tissue 
due to the diathermy current. 

Column III . — records the diathermy 
current, as measured by a calibrated vacuum 
thermocouple ammeter, and from a dia- 
thermy machine operating at a frequency of 
approximately 500 kilocycles. 

A H 

Column IV. is the observed rate 

At= 

at which heat is imparted to the system and 
is given in watts. 

Column V is the computed rate of heat 
production as determined from a reading of 
the high frequency voltmeter and ammeter 
(see Equation 3). 

Column VI contains the value of the high 
frequency resistance as measured by a high 
frequency Wheatstone bridge at a frequency 
of one million cycles per second. The meth- 
od of balancing the tissue in the cell was to 
use a resistance in series with a capacity. 

Column VII gives the resistance com- 
puted according to Equation (4) from the 
observed diathermy voltage and current of 
Columns II and III. 

It will be noticed that for sections with 
the higher resistances, the resistance as 
measured by the high frequency conductiv- 
ity bridge is higher than the resistance com- 
puted from the diathermy voltage and cur- 
rent. For these smaller sections of tissue it 
was noticed that, as the heating progressed, 
the voltage would decrease and the current 
increase, giving, therefore, a lower resist- 
ance due to the heating of the tissue. The 
heat was not immediately imparted to the 
oil as the temperature-time cun^es indicate. 
A^rage values of the current and voltage 


TABLE I 


I 

II 

in 

IV 

V 

VI 

vu 

H 

E 

I 

A WA 'j 

El 

R 

R 

Cals, per 
degree C. 

VoUs 

Amperes 

Watts 

Watts 

Ohms 

Ohms 

846 

M 

0.765 

24.3 

22.9 

39 


846 

27.5 

0.732 

19.7 

20.1 

39 

ijs 

72S 

49,5 

0,784 

382 

38.8 

65 

631 

725 

44.0 

0.633 

26.3 

27.8 

65 

695 

798 

52.0 

0.650 

30.0 

33.8 

100 

745 

798 

43.0 

0.565 

26.6 

242 

100 

762 

810 

48.0 

0.312 

15.0 

15.0 

125-200 

154 


for a run were taken. For the larger sec- 
tions of tissue with the larger tissue heat 
capacities in tvhich the rise in temperature 
due to the diathermy current was not ver\' 
great the two resistance values agree. In 
the resistance values of the lower row, in 
Column VI, two values are given. In one 
case the cold tissue resistance was measured 
(200 ohms) and in the otlier the resistance 
(125 ohms) was measured as soon as the 
diathermy current was discontinued after a 
usual run. The purpose in measuring high 
frequency resistances was merely to have 
tissue resistances of the order of magnitude 
of diathermy resistances; therefore, tem- 
perature fluctuations and consequently re- 
sistance fluctuations, if within the range of 
diathermy resistances, do not interfere with 
the technic of tlie experiment 

These experiments have been repeated 
using electrolytic solutions. Similar results 
have been obtained. 

CONCLUSIONS 

From Columns IV and V of Table I k 
follows that the heat dosage of diathermy 
may be computed from the diathermy cur- 
rent and the effective voltage drop across 
the tissue. The heat energy imparted to a 
patient in a diathermy treatment in calories 
may then be calculated from the formula 
Heat energy^ — 0.24 Elt calories 
where E is the voltage drop, I the diathermy 
current, and t the time of duration of the 
treatment. This eliminates the necessity' of 
measuring the high frequency' resistance and 
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computing the heat energy from the for- 
mula 

Heat energj’’ — 0.24 I'Rt. 

The voltmeter method of measuring dia- 
thermy dosage is very practical clinically 
since the only way that the usual diathermy 
machine has to be modified is to insert a 
portable tliermocouple voltmeter in parallel 
with the patient. 

In conclusion, I wish to express my 
appreciation to Dr. W. K. Stenstrom, of 
tlie Department of Biophysics, for his in- 
terest in this problem and for useful sug- 
gestions. I am also very grateful to the 
Victor X-ray Company for tlie loan of the 
diatliermy machine which was used in the 
experiments. 
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PULMONARY TUBERCULOSIS IN INFANTS AND CHILDREN* 
By CARL E. KOENIG, M.D,, Seattle, Washington 


W HEN roentgenologj' began to be em- 
ployed as an aid in the diagnosis of 
pulmonary tuberplosis the signifi- 
cance of the findings was at first not cor- 
rectly evaluated. Apparently it was thought 
that this new method of examination should 
stand on its own merits and arrive at con- 
clusions in a definite manner similar to that 
characteristic of it in the diagnosis of frac- 
tured bones. Regarding the matter of frac- 
tures the evidence was, almost without ex- 
ception, either positive or negative ; while in 
pulmonary tuberculosis the X-ray findings 
were in themselves very frequently neither 
positive, nor negative. The assistance of 
other diagnostic aids was required, and, be- 
cause a diagnosis was not made independ- 
ently of these other factors, the value of 
X-ray evidence was sometimes under-rated. 

We know tliat the relative values of dif- 
ferent diagnostic methods are extremely 
variable. A single factor such as a sputum 
examination may be highly significant, and, 
again, it may have no value whatsoever. 
This is true, in a general sense, of all 
methods used in diagnosing pulmonary con- 
ditions, but it is no more true of X-ray ex- 
amination tlian it is of physical examination. 

In a physical examination of pulmonar)' 
conditions the discovery of numerous moist 
rUes in a subapical region is very suggestive 
if the)' are persistent; but the stethoscopic 
findings, along with all of the other physical 
findings, are not conclusive. A physical ex- 
amination must be supported by many or all 
diagnostic aids before a diagnosis is made, 
but we do not under-value the importance of 
physical examination because we find that it 
is not self-sufficient. 


IT, Lffore the Radiological Society of North America 
at the Annual Meeting in Los Angeles. California, Dec. 1-5, 
1930. 


There is an X-ray finding in pulmonai)- 
tuberculosis which is comparable in value to 
the discover}' of moist rales. I refer to the 
persistent presence of parenchymal X-ray 
lesions in a subapical region. So significant 
are they that they have been included in the 
Trudeau Sanatorium “Five Diagnostic Cri- 
teria of Pulmonary. Tuberculosis” (1). The 
persistent clinical finding of moist rales in 
a subapical region also belongs to this list. 

Physical or X-ray examinations, in com- 
mon with other diagnostic aids such as clini- 
cal history, laboratory analyses, and skin 
tests, are rarely sufficient in themselves, but 
all have value — ^I'ariable in importance in 
different cases — in helping to establish a 
diagnosis. 

With this background may we take into 
consideration the subject of pulmonary 
tuberculosis as it occurs in infants and 
children ? Here, again, conclusions must be 
arrived at by deductive reasoning, using all 
the means at hand, as tliere are rarely any 
pathognomonic findings. 

Considerable attention is to be given to 
differential diagnosis, but it is so intimately 
linked with classification of pulmonary tissue 
changes that it will be necessary, first, to 
discuss the different types of lesions. 

MePhedran has formulated an excellent 
outline relative to types of lesions occurring 
in pulmonary tuberculosis in children (2). 
They are classified as follows: 

Parenchyma! lesions: 

(A) Focal tuberculosis — caseous or cal- 
cified. 

(B) Tuberculous consolidation — ^progres- 
sive or unstable. 

(CJ Tuberculous consolidation — r e t r o - 
gressive or benign. 

(Dj Diffuse childhood type tuberculous 
infiltration. 
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(E ) Miliar}^ tuberculosis. 

Tracheobronchial lesions ; 

(A ) Tuberculosis o f tracheobronchial 
lymph nodes, uncaldfied. 

(B) Tuberculosis of tracheobronchial 
lymph nodes, calcified. 

Lesions of adolescence: 

(A) Apical adult ty'pe infiltration of chil- 
dren and adolescents. 


■will hasten on to the discussion of other 
parenchyrhal lesions. 

Tuberculous consolidation which is progres- 
sive or unstable is revealed as a shadow of 
increased density, conforming in outline to a 
lobe of a lung or as a roughly wedge-shaped 
mass. These increase or fluctuate in extent 
or they excavate. 

Tuberculous consolidation, retrogressive and 



Fig. 1 Fig- 2 

Fig. 1. Lobar pneumonia, non-tuberculous. 

Ho-m lotig ricA.-.^'— Sick for only a day or two before entering hospital. Re- 
covery in a week or ten days. 

How jicfc.?— Onset abrupt. Patient acutely ill, vomiting, convulsive, lethargic, 
and with high temperature. 

Tciii/icratiirc?’— High, constant, 103-5 degrees. Dropped by lysis. 

Contact ? — ^No historj'. 

D. S., female; age, 4 years (Children’s Orthopedic Hospital, Seattle). 

Fig. 2. Tuberculous consolidation, progressive. 

Iloxu long sick ^ — ^History of several months’ illness. 

How sick? — Ambulatory. Came to Out-patient Department of hospital, com- 
plaining of cough, loss in weight, anorexia. 

Temperature? — Intermittent; p. m. — 01 to 1.15 degree abo\c normal. 

Contact ^ — No history of exposure. Positive Mantoii.v. 

C. G, male; age, 14 tears (Children’s Orthopedic Hospital, Seattle). 

Still has large parenchymal lesion, siibapical lesion, unchanged two months 
after first X-ray examination. 


lilcPhedran describes the first-mentioned 
parenchymal lesion — focal tuberculosis — as 
“an isolated sharply defined subpleural den- 
sity” and adds that “it is often obscured by 
denser structures.” When seen, it is a 
characteristic sign of the existence or previ- 
ous existence of pulmonary tuberculosis. Be- 
cause of its characteristic’qualities difTercn- 
tial diagnosis gives us little concern, so we 


benign, is described as a homogeneous wedge- 
shaped shadow most dense anteriorly when 
viewed obliquely. Its maximum density and 
extent is found at the onset. It clears slowly, 
starting at the axilla. 

Diffuse childhood type tuberculous infiltra- 
tion occurs as spots, strands or both, denser 
toward tlie pleura in tangential views. Indo- 
lent lesions are strand-like and recur unilater- 
ally. Progressive lesions show confluent spots 
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Fig. 3. Tuberculous consolidation, 
progressive, exravating. (Children's 
Orthopedic Hospital, Seattle). 


which may develop into tuberculous consolida- 
tion, progressive and unstable (4). 

From these descriptions it will be quite 
readily seen that both types of tuberculous 
consolidation resemble lobar pneumonia in 
X-ray appearance, and diffuse childhood type 
tuberculous infiltration resembles broncho- 
pneumonia. To facilitate description and 
make comparisons readily let us place these 
three types of parenchymal lesions in one 
group under the old classification of tuber- 
culous pneumonia. 

We should not minimize the value of clas- 
sification according to tissue changes, that is, 
whether they are parencltymal, glandular, or 
otherwise, but the question which is most 
fundamental and most important of all 
whenever we discover pulmonary lesions is 
this: Are they tuberculous or non-tubercu- 
lous ? This point cannot be overemphasized. 
There are no typical X-ray features differ- 
entiating tuberculous from non-tuberculous 
pneumonia. The X-ray findings in both con- 
ditions are the same, and other diagnostic 
aids must be used in making a differential 
diagnosis. In this, clinical history frequently 
takes a major part. We are at times con- 


fronted with X-ray plates demonstrating 
shadows which may be tuberculous or non- 
tuberculous pneumonia. In making a dif- 
ferential diagnosis let these simple, im- 
portant questions be asked: 

1 . How long has the patient been sick ? 

2. How sick is he ? 

3. If he has fever, what is the type of 
the fever.? 

4. Has he been in intimate contact with 
an adult person ill with tuberculosis.? 

5. Is the Mantoux test positive? 

Keeping in mind the first two questions 

relative to the length of illness and its 
severity, we are guided in making con- 
clusions by these facts: In non-tuberculous 
pneumonia the onset is abrupt, the patient is 
acutely ill, and the duration of the illness is 
short. In tuberculous pneumonia the onset 
is usually gradual, with certain e-\ceptions 
the patient is not acutely ill, and the illness 
persists over a considerable length of time, 
and, let us add, the X-ray lesions are per- 
sistent. 

When tuberculous pneumonia occurs in 
children under two years of age or, in fact, 
in older children in which tuberculous 
pneumonia is the result of a primar}' in- 
fection, the clinical differentiation is not so 
definite. No immunity to the disease has 
been acquired and the symptoms are acute. 

Let us now consider the third question. 
The type of fever, whether it be slightly 
elevated and intermittent as occurs in tuber- 
culous pneumonia, or high and constant as 
is found in non-tuberculous pneumonia, 
gives information of decided diagnostic 
value. 

Relative to the fourth question there is 
this to be said. A history of exposure to in- 
fection is valuable. If an adult member of 
the family or an intimate friend of the 
famih' is ill of tuberculosis, the children of 
that family sooner or later become infected 
and active pulmonary disease is found in a 
large number living in such an environment. 
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Such a liistory may furnish information 
leading to a differential diagnosis. 

A word must be said regarding the Man- 
toux skin test. Authorities are agreed that 
a positive test is, in the early years of life, 
suggestive or conclusive of the existence of 


nosis can be made from them alone. F or this 
reason differential diagnosis is not being con- 
sidered. 

Again quoting from McPhedran’s out- 
line: 

The X-ray appearance of uncalcified 



Fig 4-A Fig. 4-B 

Fig' 4-A and 4-B. Tracheobronchial lesions, uncalcified. 

Hoty long ricfc?— Confined in hospital five months. Sick several months be- 
fore -entry. 

Hoti' stck ^ — Not acutely ill. 

Temperature ^ — Intermittent fever, rarely above 100 degrees, but frequently 
that high in afternoon. 

Contact f — Father died of tuberculosis Posituc Mantoux. First, X-ray find- 
ings of enlarged tracheobronchial glands; later, parenchymal lesion. Primary 
focal lesion not found. Patient has been troubled with phlyctenular conjunctivi- 
tis, a complication of tuberculosis. 

L. S. male; age, 2 years (Children’s Orthopedic Hospital, Seattle). 


tuberculosis. After two years of age a 
positive reaction is not so valuable, but a 
negative test definitely excludes the existence 
of tuberculosis and we who interpret roent- 
genograms should recognize that if pulmo- 
nary lesions are seen they should be classified 
as non-tuberculous or healed tuberculous 
lesions when the skin test is negative. Miliary 
tuberculosis offers an e.xception, as the 
Mantou.x test is sometimes negative in this 
serious form of tuberculosis. 

The lesions of milian,’ tuberculosis are 
also parenchymatous in type. Thev occur 
as “universally distributed soft mottled 
shadows in both lungs." and the X-ray find- 
ings are so characteristic that a direct diag- 


tracheobronchial lymph nodes is depicted upon 
radiograms as large convex masses projecting 
into the parenchyma from the mediastinum or 
hilus. or from both Calcified tracheo- 

bronchial lesions are demonstrated as granular, 
stippled, or irregular dense shadows. 

Calcified lesions are cliaracteristic of the 
existence or previous existence of pulmona- 
ry tuberculosis and offer no great problem in 
differential diagnosis. 

Uncalcified lesions, on tlie other hand, are 
not dismissed so easily. There are many 
etiological factors otlier tlian tuberculosis 
causing enlargement of tracheobronchial 
glands and a clinical histor}' and other diag- 
nostic aids must be resorted to in making 
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Fig. 5. Tracheobronchial lesions, cal- 
cified. (Children’s Orthopedic Hospital, 
Seattle). 


a differential diagnosis. History of recent 
existence of some acute infectious disease, 
post-nasal infection or other respiratory or 
mediastinal diseases must be considered. X- 
ray findings of glandular enlargement do not 
have any distinguishing roentgen features, 
and it is only when tliey are seen to be 
caseous or calcareous that the)- can be def- 
initely classified as tuberculous from an X- 
ray standpoint alone. 

We will now consider lesions of ado- 
lescence. These are described by McPhe- 
dran as ''spots, or spots and strands, or 
wedges, or irregular masses based on apical 
pleura often most easily demonstrable below 
the third or fourth rib posteriorly.” (In 
other words, in a subapical region.) 

Differential diagnosis in pulmonary tuber- 
culosis of the adolescent is practically identi- 
cal with tuberculosis of the adult and should 
be approached in the same manner. Answers 
should be gotten to the clinical questions 
which are stressed in this paper and every 
diagnostic aid should be employed. 

Myers, of the University of Minnesota, 
gives an excellent description of this type 
of pulmonary tuberculosis in his recent pub- 


lication “Tuberculosis among Children” (3). 
I quote briefly; 

About the time the twelfth year of life is 
past, the tuberculosis scene changes. In the 
background one sees the childhood t 3 'pe of 
tuberculosis, sometimes in calcified form (cal- 
cified tracheobrondikl glands or caklkd 
focal tuberculosis) ; again in the form of 
recent inflammatory processes in the lung 
parenchyma (parenchymallesions). Anybov 
or girl who has not been previously infected so 
as to develop puImonar}>- disease will suffer 
from the childhood type as would an infant 
of six montlis. The adult type is the de- 
structive tjqie that takes such a toll in human 
life through the teen ages. It never develops 
e.vcept in the presence of previous infection 
with tubercle bacilli which has resulted in 
some immunit)^ The disease usually begins 
in the region of the apex of one or both lungs. 
There is a strong tendency toward fibrosis, 
since the disease is of a chronic nature. The 
regional lymph nodes do not show the same 
changes as they do in the childhood type of 
tuberculosis. There may be some enlargement 
at the lung hilus but at the postmortem table 
caseous and calcified nodes usually are not 
seen unless they are remnants of the old child- 
hood type and are quite independent of the 
new adult type of tuberculosis. 

And here he makes a significant statement. 

Recent X-ray studies have shown that 
such lesions (that is, lesions of adolescence) 
often are present months, and even years, be- 
fore they result in symptoms of tuberculosis. 
Even the physical examination may be entirely 
negative while the lesions are undergoing de- 
velopment. Disease of quite advanced stage is 
not uncommon in a girl or boy in the teen ages 
who appears normal, perhaps is overweight, 
or even one who is engaged in major athletic 
activities. 

Are not these statements of Myers in- 
teresting and instructive ? They indicate how 
insidious and treacherous pulmonary tuber- 
culosis may be when it occurs in the 
adolescent child. They warn ns of the neces- 
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sit)' of making X-ray examinations of the 
diest when there are persistent or recurring 
symptoms, even though they may be slight. 

SUMMARY 

Physical and X-ray examinations of chest 
diseases are rarely sufficient in themselves. 
Other diagnostic aids must be used in mak- 
ing a differential diagnosis. 

When lesions are seen in an X-ray exam- 
ination of the chest it is very important to 
determine whether these lesions be tuber- 
culous or non-tuberculous. 

In differentiating between tuberculous and 
non-tuberculous pulmonary disease, the fol- 
lowing questions are important: (1) How 
long has the patient been sick? (2) How 
sick is he? (3) Wffiat is tlie type of fever? 
(4) Has tlie patient come in contact with 


tuberculosis? . (5) Is the Mantoux test 
positive? ■' 

McPhedran's classification of tuberculous 
pulmonary lesions in children is very valu- 
able. 

In discussing parenchymal lesions of ado- 
lescence, Myers is quoted as saying: “Recent 
X-ray studies have shown that such lesions 
often are present months and even years 
before they result in symptoms of tuber- 
culosis.” 
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Fig. 5. Tracheobronchial lesions, cal- 
cified. (Children's Orthopedic Hospital, 
Seattle). 


a differential diagnosis. History of recent 
existence of some acute infectious disease, 
post-nasal infection or other respiratory or 
mediastinal diseases must be considered. X- 
ray findings of glandular enlargement do not 
have any distinguishing roentgen features, 
and it is onl}' when they are seen to be 
caseous or calcareous that they can be def- 
initely classified as tuberculous from an X- 
ray standpoint alone. 

We will now consider lesions of ado- 
lescence. These are described by MePhe- 
dran as “spots, or spots and strands, or 
wedges, or irregular masses based on apical 
pleura often most easily demonstrable below 
the third or fourth rib posteriorly.” (In 
other words, in a subapical region.) 

Differential diagnosis in pulmonary tuber- 
culosis of the adolescent is practically identi- 
cal with tuberculosis of the adult and should 
be approached in the same manner. Answers 
should be gotten to the clinical questions 
which are stressed in this paper and every 
diagnostic aid should be employed. 

Myers, of the University of Minnesota, 
gives an excellent description of this type 
of pulmonary tuberculosis in his recent pub- 


lication “Tuberculosis among Children” (3). 
I quote briefly; 

About the time the twelfth year of life is 
past, the tuberculosis scene changes. In the 
background one sees the childhood type of 
tuberculosis, sometimes in calcified form (cal- 
cified tracheobroncliial glands or calcified 
focal tuberculosis) ; again in the form of 
recent inflammatory processes in the lung 
parenchyma (parenchyTOal lesions). Any boy 
or girl who has not been previously infected so 
as to develop pulmonaiy disease will suffer 
from the childhood ty'pe as would an infant 
of six months. The adult tyqie is the de- 
structive type that takes such a toll in human 
life through the teen ages. It never develops 
except in the presence of previous infection 
with tubercle bacilli which has resulted in 
some immunity^ The disease usually begns 
in the region of the apex of one or both lungs 
There is a strong tendency toward fibrosis, 
since the disease is of a chronic nature. The 
regional Ij'mph nodes do not show the same 
changes as they do in the childhood type of 
tuberculosis. There may be some enlargement 
at the lung hilus but at the postmortem table 
caseous and calcified nodes usually are not 
seen unless they are remnants of the old child- 
hood type and are quite independent of the 
new adult type of tuberculosis. 

And here he makes a significant statement. 

Recent X-ray studies have shown that 
such lesions (that is, lesions of adolescence) 
often are present months, and even years, be- 
fore they' result in sy’mptoms of tuberculosis. 
Even the physical examination may be entirely 
negative while the lesions are undergoing de- 
velopment. Disease of quite advanced stage is 
not uncommon in a girl or boy in the teen ages 
who appears normal, perhaps is overweight, 
or even one who is engaged in major athletic 
activities. 

Are not these statements of Myers in- 
teresting and instructive ? They' indicate how 
insidious and treacherous pulmonary tuber- 
culosis may be when it occurs in the 
adolescent child. They warn us of the neces- 
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KAPLAX: PRACTICAL RADIUM PACK FOR BEDSIDE USE 


nccted. Tlie base rests on ball-bearing 
castors for easy rolling. 

The cross-arm is long enough to extend 


the fork on its center of gravity on two side 
prongs of the fork holder. This entire ar- 
rangement makes for complete universal 



Fir 1 A prnctic.al raduim pack for bccLide use. 


S.t lentiuH-lcrv (.^2 inches) over a bed. and 
.it itv end, attached by a hinged joint, is a 
steel fork which supports the r.adium shield. 
'Ihe prongs of the fork arc welded together 
into a sw it cl-locked socket joint attached 
to tlie stem, wltich is hinged to the cross- 
..rni Ilie radium container is stmpt-nded in 


movement such as is necessary in the adjust- 
ment of the radium applicator to the sur- 
f.icc requiring treatment. 

The radium container is a cylindrical box 
of lead weighing 120 pounds, encased in a 
copper jacket, one millimeter thick, over 
which is a laminated, turned wooden shell 


CASE REPORTS AND NEW DEVICES 


A PRACTICAL RADIUM ’PACK FOR 
BEDSIDE USE 

By IRA I. KAPLAN, ’B.S., M.D., Director, Division 
of Cancer, Department of Hospitals, New York 

City; Attending Radiation Therapist, Belle- 
vue Hospital; Professor Clinical Sur- 
ger>’, New York University and 
Belleviie Medical College, 

New York City 

In the large general hospital where cancer 
cases of ever)' type and in all stages of the 
disease are admitted to the radiation senn’ce, 
it is essential that there be some flexible 
method of administering the radiation to 
those patients who must recei\'e treatments 
while confined in a hospital bed. In such 
cases, in which the local lesion to be treated 
is small and in which intratumoral or small 
surface applicators can be employed, there 
is, of course, very little difficulty in carrying 
out the prescribed therap)-. However, in 
those cases in which massive doses of radia- 
tion have to be given, then, either the high 
voltage X-rays or the large radium pack 
must be used. Obviously it is impossible for 
physical reasons to move a high voltage X- 
ray apparatus to a patient’s bedside. Similar- 
ly, the ordinar)' radium pack, as constructed 
in the various clinics here and abroad, is a 
stationary contrivance installed in a special 
room to which the patient must be trans- 
ported. 

As is well known, the cancer patient is 
usually apprehensi\'e of the treatment given 
him and fearful of being confined in a room 
alone with tlie mysterious radiation forces 
he has been advised to allow to have admin- 
istered. He dreads the idea of leaving those 
around him, and in one sense he exemplifies 
the truth of the old adage that “misery loves 
company.” 

It seemed to us, therefore, quite worth- 


while and feasible to construct an apparatus 
which we could transport to the patient and 
which would permit of the application of a 
large amount. of radium radiation to him, 
or .to the lesion requiring it, while he was 
in his bed among his fellow-patients. This 
would enable him to carry on his normal 
mental existence; eat, drink, and sleep in 
an unfrightened atmosphere under the super- 
vision of the regular ward nurses and 
physicians. 

From the therapist’s standpoint it was 
necessar)' to have this portable radiation ap- 
paratus so made as to be flexible and easily 
adaptable to all positions and all locations of 
lesions, be readily movable, and adjust- 
able to the hospital bed. This portable 
pack must also be large enough to carry a 
gram or more of radium in such manner 
as to allow for the emission of a maximum 
amount of gamma radiation in a desired di- 
rection to the part to be treated, while at the 
same time protecting both the patient and 
his attendant as well as neighboring patients 
from scattered radiation. 

In designing an)' portable radium pack, 
several problems had to be considered: (1) 
The radiant source must be encased in a 
well-protected lead box. On account of the 
large amount of lead used in its manufac- 
ture, this lead-shielded radium container is 
very heavy, and, therefore, any stand made 
to cany it must necessarily be heavy enough 
to prevent tilting. (2) In order to reach 
over a patient in bed there is needed a long 
extension arm on which the radium container 
can be hung. 

To meet these requirements, a large, 
heavy, iron base was constructed, capable of 
withstanding a tilting strain of 3,000 pounds. 
To this base are attached three tubular up- 
rights on which the mechanism for raising, 
lowering, and moving the cross-arm is con- 
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Fig 1. Film made six hours after the ingestion of 
food 





Fig. 2 Film made twenty-four hours after the 
ingestion of food; normal position. 


the age of 25 years he was thrown off a cliff The unusual mobility of the colon is prol^ 
forty feet high, and then slid eight feet, ably not related to the colitis and was a 
striking against a rock. coincidental finding. 


TM’O CASES OF CARCINOMA OF 
THE EPICARDIA 

By A R BLOOM, M.D, Dettroit, Michigax' 

Carcinoma of the epicardia (sub-dia- 
phragmatic \K)rtion of the esophagus) is not 
rare, but the following two cases are re- 
ported becau'-e each presents an interesting 
feature from the roentgenologic and path- 
ologic aspects 

Case 1 Mr S. R , aged 50, was referred 
to me b\ Dr P H. Brondo on May 22 , 
1020, for gastro'intestinal roentgen-ray 
st«d> Tlie patient complained that since 
January. 1920, ke had been c.xpcriencing a 
sensation of pressure of tlic epigastrium 
after menb, together with burning and ach- 


ing at this point. He also stated that he 
had pain at the angle of the scapula, pain 
in the lower spine, pain in the rectum, and 
burning on urination. He had lost some 
weight, was constipated, and coughed. He 
had worked until six weeks prior to this 
examination. The past history disclosed 
that lie had had malaria several years be- 
fore. The family histor}" was of no impor- 
tance. 

Ph}-sical examination revealed a well 
nourished, well iniilt male, presenting no 
evidence of acute illness or cachexia. The 
heart and lung.s were normal. There was 
tenderness over the cecum, hepatic flexure, 
and sigmoid. The spleen and kidney were 
not palpable. The prostate was large and 
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22 millimeters thick snugly fitted over the 
copper. The lead box is lined with a one- 
millimeter layer of copper. The lead shield 
is 32 millimeters tliick and the overall 
diameter of the lead is 19 centimeters. The 
inside diameter of the cylindrical cavity of 
the box is 12j4 centimeters. The height of 
the cylinder is 25 centimeters. The top is 
made of a wood-covered leaden lid hinged to 
one side and Avith a hasp on the other for 
locking with a padlock. The base of the box 
has a diaphragm opening 10 centimeters 
square, and is thus constructed so that vari- 
ous sizes of lead blocks with wood cones of 
different sized diaphragms may be attached 
to the outside to vary, as desired, the dis- 
tance from the radiant energ}- source. Space 
is left between the base and the cones for 


the various types of filters it may Ik desir- 
able to use. 

The cross-arm moves up and down by 
means of a long screw driven by an iron 
gear arrangement, which is mounted on 
Timken roller bearings, while the horizontal 
movement of the cross-arm is effected Iiy 
means of a rack and pinion gear. Ball 
bearings reduce friction to a minimum. The 
various arrangements of gears allow for pre- 
cision settings of the cross-arm. 

Complete, the whole stand weighs about 
550 pounds, but, because of the roller-bear- 
ing castors, can be easily pushed about the 
ward. With the assistance of Mr. Stoyer, 
of the Peerless Electro-medical Corporation, 
the portable pack herewith illustrated (Fig. 
1) was constructed. 


MIGRATING COLON^ 

C.\SE REPORT 

By C. E. PIERSALL, M.D., F.A.C.R., 

Reno, Nevad.v 

On October 18, 1930, C. W. W., a male 
physician, aged 53 years, weighing 190 
pounds, was referred to me for roentgen ex- 
amination of the colon because of frequent 
bloody stools and early appearance of 
cachexia. 

A barium enema Avas seen to traverse a 
large loop or redundancy located just above 
the middle portion of the descending colon. 
The entire descending colon and splenic flex- 
ure were irritable and quite spastic, having 
the appearance of spastic colitis. The trans- 
verse colon filled to about its middle por- 
tion ; this filled part descended alongside the 
splenic area. There was no pinching off of 
the barium column that would suggest ob- 
struction. The patient could not retain 
enough to fill the first half of the colon. 
Several examinations followed meals at dif- 

case was reported at the staff meeting of St. Sfary-s 
Hospital. Reno. Nevada, Jan. 5, 1931. 


fcrent intervals and no deviation from nor- 
mal in size, shape, position, or outline was 
seen in the first two-thirds of the colon. 
Each day the spasticity^ of the descending 
colon decreased. 

On December 17, 1930, at six hours post 
cibitiH the barium meal was found in the ter- 
minal ileum and the entire colon. The ce- 
cum, ascending colon, and the first half of 
the transverse colon were to the left of the 
midline. The cecum Avas located just to the 
left of the midline in the pehds (Fig. !)• 
At tAventy'-four hours p.c. the colon aa'RS in 
normal position, freely movable, and the de- 
scending colon AA'as more regularly and nor- 
mally haustrated than in October (Fig. 2). 

The personal history suggests that tlie at- 
tachment of the hepatic fle.xure may' haie 
been loosened by trauma, altlrough a con- 
genital anomaly may account for the hyp^'’" 
mobility'. At the age of 10 years, the pa- 
tient fell off a coaster, striking the abdomen 
on the end of the sled. At the age of 14 
y'ears, he fell eight feet off a high bicycle, 
striking the abdomen on a large rock. At 
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-\nderson ^vho reported a marked thicken- and was brought on by ea mg potatoes 
in? and hypertrophy of the mucosa of tlie oranges, musk melon, buttermilk or soup, 
sildiaphrl^gmatic portion of die esophagus also followed the mgestion ^u 

on the right side. No ulceration or fungoid would disappear if the patient drank wa 



ff- 

Fig. 2. Case 2. (A) Filling defect above the diaphragm; (B) large filling 
defect below the cardia; gas-flUed cardia can be seen behind the defect. 



growth was seen, but the area bled very 
easily. 

On September 30, 1929, an e.xploratory 
operation was done by Dr. Brooks. A 
large mass was found in the lesser curvature 
at the cardiac end of tlie stomach. A def- 
inite crater could be felt. (It is possible 
that this Crater was of the epicardia rather 
than of the stomach.) The case is interest- 
ing because of the early diagnosis by X-ray. 
Tiiis carcinoma was evidently of the ulcerat- 
ing type. 

Case 2. Mr. I. N.. aged 64, was referred 
for gastro-intestiual X-ray study by Dr. S. 
Ci. Meyers, of the Gastro-intestinal Division 
of the North F.nd Clinic, July 16, 1930. 
For two nionth.s prior to this examination 
tlie patient had complained of a hnrning 
sensiilion in the mid-sternum at the level of 
the third riii. The burning would last two 
or three minutes after the taking of food. 


immediately after. In addition, he com- 
plained of belching, poor appetite, and con- 
stipation. He thought that he had lost some 
weight. 

The past history revealed that the patient 
had been constipated seventeen years before 
the present examination. He bad had an 
operation several years previously, the na- 
ture of which was not determined. He also 
had had some bladder trouble and on sei'^- 
eral occasions it had been necessary for him 
to be catheterized. The family history was 
of no importance. 

Physical examination .showed a poorly 
nourished male weighing 142 pounds. The 
eyes, ears, nose, and teeth were normal. 
There ivere a few persistent rales above the 
left clavicle which remained after coughing. 
The left heart border was 9 centimeters. 
The .nortic second sound ivas accentuated 
over tile entire precordia. There was 
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soft. The blood pressure, temperature, 
pulse rate, blood count, and urinah-sis were 
normal. Dental, ear, nose, and throat 
examinations showed normal conditions. 

On fluoroscopy the chest appeared nor- 


times, but nothing" r\ as noted. Gastric 
analysis was negative on two occasions ex- 
cept for a little fresh blood in the second 
analysis. The patient was tlien esophago- 
scoped under local anesthesia and there was 



Fig 1 Case 1 (A) Defect at cpicardia outlined, seen immediately after 
the barium meal; (B) film taken two hours after the meal, patient in semi- 
lateral position, niche still filled 


mal. The esophagus was normal up to the 
point of entrance to the stomach. At tliis 
site a filling defect was seen (Fig. 1), and 
the patient stated that he experienced pain 
in this region The stomach and cap other- 
wise "were normal. At twm hours the de- 
fect was still noted. The colon was normal 


Repeating the examination in the presence 
of Dr Broudo, the same defect was noted 
Films confirmed the fluoroscopic findings 
A film of the spine show'ed a hypertrophic 
arthritis A diagnosis of ulcer of the epi- 
cardia. with the possibilit}' of its being 

malignant, w’as made 

On April 2, 1929, the patient had gone to 
a nationally known clinic. The gastro-nites- 
tinal X-ray examination was repeated three 


noted a little narrowing of the middle, but no 
ulcerative lesion The mucosa on tlie gas- 
tric side of the cardia appeared a little more 
smooth than normal, and there was a trace 
of blood Seieral consultants saw' the pa- 
tient but w'ere unable to arrire at any con- 
clusion On April 19, 1929, he left the 
clinic 

On September 12. 1929, the case was seen 
by Dr C D Brooks, of Detroit At this 
time the X-ra\ examination showed an 
irreguiantt of the posterior wall of the 
esophagus which was \en' suggestive of an 
organic lesion, probably a carcinoma of the 
lower end of the esophagus On Septemljer 
28, 1929. the case was subjected to an 
esophagoscopic examination by Dr Walter 
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The liver became progressively larger, firm, 
and irregular, and the patient complained 
of pain over the liver region. Later there 
was an enlarged gland above the left clavicle 
which was firm and fixed. The weakness 
became more marked and tlie man developed 
a terminal bronchopneumonia and died 


October 17, 1930, six months after the onset 
of symptoms. 

This case is interesting because of the 
peculiar appearance of the X-ray film, the 
presence of a probably benign lesion asso- 
ciated with a malignant lesion, and the rapid 
growth. 


Colorado Sunshine. Editorial. Jour, Am. 
Med. Assn., March 28, 1931, XCVI, 1088, 
1089. 

So much is said nowadays about the dearth 
of sunshine and the consequent detriment to 
human wellbeing that it is interesting to dis- 
cover some of the regions where nature’s 
beneficent sun rays are always available in 
abundance. The existence of seasonal varia- 
tions and their effects on the incidence of in- 
fantile rickets have been repeatedly stressed 
in recent 3 'ears. 

Tisdall and Brown found the antirachitic 
effect of sunshine in Toronto in April and 
Itlay to be approximately eight times as great 
as in December, Januar}', and February. 

Day recently reported a seasonal variation 
in the antirachitic potency of Arkansas sun- 
shine. According to Hess, in the tropics, 
rickets is almost unknown. It will be found 
that the intensity of rickets throughout the 
world corresponds in fair proportion to the 
amount of sunshine. Bearing in mind the 
varying diet of the peoples in the different 


parts of the world, the dominance of sunlight 
in the etiology^ of rickets is most striking. 
Where the women of India are deprived of the 
benefit of the tropical sunshine by observing 
the system of purdah (screening), rickets, 
osteomalacia, and tetany develop. Hess has 
pointed out that the dominant factor in regard 
to tlie antirachitic activity of the solar rays is 
not so much the number of hours of sunshine 
as its quality and intensity. 

Lewis and his co-workers believe that the 
relative freedom of the atmosphere from 
moisture and smoke offers a satisfactory ex- 
planation of the comparatively high antira- 
chitic potency of Colorado sunshine. There is 
no great difference in the antirachitic effect of 
winter and of summer sunshine in Colorado. 

The law of "the vital importance of the 
minimum” applies to the radiations of the sun 
— those rays which are furnished in smallest 
amount and in least intensity are nevertheless 
most indispensable. 

Charles G. Sutherland, M.D. 
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sclerosis of the periplieral vessels. No 
murmurs. The blood pressure was 145/90. 
The urine was negative and the blood count 
was normal. The abdomen showed a scar 
from a previous operation. The prostate 
was slightly enlarged, smooth, and not ten- 
der. 

X-ra}’ e.\'amination of the chest showed 
the left ape.x to be clear: right ape.x doudy. 
There was evidence of Ghon’s nodule in the 
right lung field. The heart and trachea 
were normal. 

X-ray examination of the esophagus 
showed the fluid barium meal to pass readily 
until it reached the cardiac end above the 
diaphragm, where it hesitated and then 
passed on to the entrance to the stomach and 
spread out in a fan-like manner (Fig. 2), 
presenting large negative shadows as if the 
barium were going around masses. Thick 
barium paste hesitated a little longer. A 
small negative shadow was seen above the 
diaphragm. There was slight dilatation at 
tlie epicardia, A No. 5 barium-filled cap- 
sule was then given the patient. About two 
inches above the diaphragm, at the site of 
tlie negative shadow noted above, the cap- 
sule deviated anteriorly, then down, and 
posteriorly. It remained fixed at the en- 
trance to the stomach for a considerable 
length of time, regardless of how much fluid 
or thick barium paste was given. The 
stomach and cap were normal, e.xcept as 
noted above. The colon was negative e.x- 
cept that it was still filled with barium 
seventy-two hours later, in spite of the pa- 
tient having taken a cleansing enema con- 
trarj’ to orders. A barium enema showed a 
normal contour. Films of the esophagus 
showed the capsule in the epicardia. still 
present a half-hour later. After a barium 
meal there was a smootli filling defect about 
tlie size of a nar^ bean two inches above tlie 
diaphragm and on the posterior wall. Be- 
low tlie diaphragm tliere was a large irreg- 
ular filling defect which gave the impression 


of a large pedunculated mass on the right 
side. The diagnosis was two masses in the 
esophagus, one above the diaphragm and one 
below it, probably malignant. 

On July 18, 1930, the patient was esopha- 
goscoped by Dr. W. Hudson, of the Chest 
Division of the North End Clinic. Just 
above the cardia a nodular mass covered 
with intact mucosa and with a smootli sur- 
face of reddish color was encountered, 
which was rather firm in consistency. A 
specimen was taken for microscopic study 
and marked “upper specimen.” As the 
esopliagoscope entered tlie cardia, ragged 
mucosa (vascular and fragile) was encoun- 
tered. This mass was so large that it com- 
pletely filled the space, rendering difficult 
a determination of its e-xtent, but the im- 
pression given was that it was lateral to the 
cardia. A section here was also removed 
and marked “lower specimen.” A diag- 
nosis of carcinoma of the esophagus was 
made. Because of the age of the patient, 
Dr. Hudson was reluctant to diagnose a be- 
nign lesion. 

Pathologic e.xamination made by Dr. 
Plinn Morse was as follows: 

Upper Specimen . — Specimen contains 
hyper tropliied squamous epithelial cells. 
There is no evidence of malignancy. 

Lozver Specimen . — Specimen consists of 
a fragment of h)'perplastic squamous epi- 
thelium, with underlying connective tissue 
and non-striped muscle bundles, also inspis- 
sated blood clot. There is also a fragment 
of rapidly proliferating carcinoma of small- 
cell ty'pe, probably primary' carcinoma of the 
esophagus. 

The patient was under the care of Dr. 
S. S. Altshuler, who reported that after the 
bronchoscopic examination the man never 
had a return of the symptoms of pain on 
swallowing, but that there was a gradual 
progressive weakness, with a lack of appe- 
tite, and a feeling of nausea at die sight of 
food. The stools were frequently tarryc 
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creased density of the renal shadow and the 
hydronephrotic process is outlined. This 
fact of increased density in cases of urinary 
obstruction interferes with the rvalue of 
these preparations as determinants of renal 
function by roentgenologic methods. For 
instance, if secretion is rapid and obstruc- 
tion does not occur, sufficient opaque sub- 
stance may not be retained in the renal pel- 
ves and calices for them to be outlined satis- 
factorily, and it may be assumed that the 
kidneys have been unable to excrete the sub- 
stance. On the other hand, if function is 
impaired by obstruction, the opaque sub- 
stance may be retained in the renal pelvis 
and the inference may be that renal function 
is good. 

It would seem, therefore, that urography 
after intravenous injection of opaque sub- 
stances will establish itself as an adjunct to 
cystoscopy and retrograde urography. It 
probably will be employed in the occasional 
case in which cystoscopy or retrograde 
urography is unnecessary, but chiefly in 
cases in which extreme irritability, advanced 
inflammation, or anatomic position makes 
catheterization of the ureters impossible. 

Hermok C. Bumpus, Jr., M.D. 


ANNOUNCEMENTS 

SECTION ON RADIOLOGY. WIS- 
CONSIN STATE MEDICAL 
SOCIETY 

file Seventh Annual Meeting of the Sec- 
tion on Radiologv’ of the Wisconsin State 
Medical Society was held in Milwaukee on 
May 27, 28. and 29, under the Chairman- 
diip of James .V. Evans, M.D., of La Crosse, 
Erank W. Mackoy, M.D., of the Sacred 
Heart Sanatorium, Milwaukee, served as 
Sccretar)'-Treasurer, and the members of 
tbe Executive Cmumittec were, besides 
Hr. Mackoy, R. E. Potter, M.D., of 


Marshfield, and J. C. Baird, M.D., of Eau 
Claire. 

The program presented much of value, 
and attracted radiologists from beyond the 
limits of the State. M. J. Hubeny, M.D., 
of Chicago, was Toastmaster at the banquet, 
the address of the evening being presented 
by Joseph C. Bloodgood, M.D., of Johns 
Hopkins University and Hospital, Balti- 
more. B. R. Kirklin, M.D., attended from 
the Mayo Clinic, E. L. Jenkinson, M.D., and 
James T. Case, M.D., from Chicago, and 
Leo G. Rigler, M.D., from Minneapolis. 


ILLINOIS RADIOLOGICAL SOCIETY 

At the April, 1931, meeting of the Cen- 
tral Illinois Radiological Society, held at 
Peoria, Illinois, the Society voted to change 
its name to the Illinois Radiological So- 
ciety, in order to indicate more correctly 
the scope of its membership. This Society 
was largely organized by a group of radi- 
ologists from Central Illinois in 1920, but 
has steadily grown and for years has had 
members from every section of the State. 

The Illinois Radiological Society is one 
of the oldest state radiological societies in 
the West. 

The officers of tlie Society for 1931 ar' 
C. E. Morgan, M.D., of Mattoon, President, 
and Fauntleroy Flinn, M.D., 220 South 
Webster Street, Decatur, Secretary-Treas- 
urer. 


MINNESOTA RADIOLOGICAL 
SOCIETY 

The annual meeting of the Minnesota 
Radiological Society was held in Minne- 
apolis, May 4, 1931. The following program 
was presented: 

ROUND T.XRLE DISCUSSIONS 

1. Therapeutic X-ray Dosage and Meas- 
urement Problems. Conducted by E. 
4. Leddy, M.D., Rochester, 
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Leon J. Menville, M.D. . . . Editor 


Contents of RADIOLOGY copyrighted by the 
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URINARY TRACT VISUALIZATION' 

Roentgenologic visualization of the uri- 
nary tract after intravenous injection of 
chemical substances has now been carried on 
sufficiently long to permit of its fairly ac- 
curate evaluation. 

Sodium 2-o,xo-5-iodo-pyridine-N-acetate, 
also designated as sodium 5-iodo-2-pyridon- 
N-acetate (uroselectan), the chemical first 
introduced for this purpose, like a pioneer in 
any field, is capable of much improvement, 
both from the standpoint of roentgenologic 
visualization and also from that of fre- 


tory or as dense a shadow as the same chem- 
ical injected through a ureteral catheter. 
Therefore, unless there is some contra-in- 
dication to cystoscopic e.xamination or un- 
less catheterization of the ureters proves im- 
possible, better pyelograms will be obtained 
by injection of the substances through cath- 
eters than by their injection into the blood 
stream. 

In diagnosis of the presence of renal or 
ureteral stones, in cases in which renal func- 
tion is known to be normal, and marked in- 
fection has not occurred, the position of the 
stone can be determined definitely by em- 
ployment of urography after intravenous in- 
jection of these opaque substances. In such 
cases retrograde urography would not g^ve 
additional information. On the other hand, 
if urinary infection is known to be present, 
the intravenous method may fail to demon- 
strate the situation of the infection, and 


quency of distressing reactions after admin- 
istration. Reactions, it might be added, 
never have resulted in alarming sequels and 
always have been transitory. Improvements 
both in visualization and in diminution of 


since catheterization of the ureters is neces- 
sary to obtain this information, pyelograms 
by injection through these catheters afford 
more accurate data. 

In cases in which tumors of the kidne\ , or 


reaction already have been obtained by the tuberculosis, are suspected, intrave- 

use of a preparation soon to be placed on the injection as a rule does not result in a 

market. This preparation has a simpler sufficiently clear roentgenographic outline to 
chemical formula ; nevertheless, it results in diagnosis possible, e.xcept in very ad- 

a much higher concentration of iodine in danced cases. However, in advanced tuber- 
the urine, although less than half the dose disease, cystitis may be so e.xtreme as 

employed with uroselectan is required. ^o prevent ureteral catheterization. In such 

Improvement in the preparations em- roentgenograms after intravenous m- 

ployed doubtless will continue, although the may be of considerable aid, even if 

indications for their intravenous adminis- ffigy are not entirely definite. 


tration will remain appro.ximately the same. 
It is apparent that any chemical given 
through the blood stream, because of its nec- 
essary dilution, cannot result in as satisfac- 


^Submitted for publication 


November 18. 1930. 


When there is urinary obstruction of any 
kind, such as that seen in hydronephrosis or 
hydro-ureter, intravenous administration 
gives verv’ satisfactor)- results. The opaque 
substance, by being retained, causes m- 
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ami the information derived from electro- 
diagnosis. 

III. — Chronaxia, its technic and its con- 
tribution to ph 3 'siolog}' : chronaxia in pa- 
thologT,'. 

IV. — ^The galvanic current and its trophic 
action; ionization. 

V. — Electricity as an agent in gj'mnastics 
and in the treatment of muscular atrophy 
and neuritis; the Bergonie method; alter- 
nating waves of long periods. 

VI. — lonotherapy in the treatment of in- 


fantile paralysis, cerebrospinal affections, 
neuritis, and neuralgia. 

Fee; 500 francs ($20). 

A certificate signed by the professor in 
charge or the lecturers will be given after 
the course to every doctor who has attended 
regularly. 

For further information and for regis- 
tration apply to the Association pour le De- 
veloppement des Relations Medicales, Salle 
Bedard, Faculte de Medecine, Paris (6). 


Occupational Neoplastic Disease. Cush- 
man D. Haagensen. Am. Jour. Cancer, 
April, 1931, XV, 641-703. 

The author reviews the literature of occu- 
pational cancer, and gives statistics of his own 
collected from the Memorial Hospital. In 
this study, he discusses (1) the occupational 
distribution of certain types of neoplastic dis- 
ease; (2) their occupational incidence; (3) 
the anatomic distribution of the cancers in the 
occupational groups, and (4) the average ages 
at which the tumors occurred in the different 
occupational groups. 

Of particular interest to radiologists is oc- 
cupational exposure to roentgen ra)'s and 
radio-active substances. Unfortunatelj', the 
details regarding the type and length of ex- 
po.sure to radiation, particular^ of X-radia- 
t'on, are meager. A total of 20 cases is 
listed. Of these. 11 were roentgenologists, 
one radium chemist, one nurse handling ra- 
dium, and two painters of watch dials with 
luminous paint containing radium mesotho- 
rmm. There were five cases following the ther- 


apeutic application of X-rays. All the cases 
of neoplastic disease caused by X-radiation 
were cutaneous cancer. In the radium group 
there was one case of cutaneous cancer, one 
case of lymphatic leukemia, and two cases of 
osteogenic sarcoma. The latter occurred in 
the watclr dial painters. The average time 
interval between tlie first exposure and the 
appearance of carcinoma amongst the roent- 
genologists was fifteen and a half years. 
Metastases occurred in 63 per cent of these 
cases and death resulted in 35 per cent. The 
time interval between the first exposure and 
development of carcinoma in the cases result- 
ing from therapeutic radiation was eleven 
years. 

{Abstract 07'’ s note : — This article should be 
read by all those having to do with the han- 
dling of X-ray apparatus and radium. The 
widespread use of the fluoroscope, for in- 
stance, introduces an additional element of 
hazard. What the results will be, only the 
future can disclose.) 

John R. Carty, M.D. 
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2. Gastric Ulcer. Conducted by J. 
Richards Aurelius, M.D., St. Paul. 

3. Traumatic Spine Lesions. Conducted by 
Gage Clement, M.D., Duluth. 

4. The Qiest in Children. Conducted by 
Malcolm B. Hanson, M.D., ]\finne- 
apolis. 

Informal Dinner. 

ADDRESSES 

The Intervertebral Disc. By Emil S. 
Geist, M.D., Minneapolis. 

Pathologic and Roentgenologic Study of 
Joint Diseases. By R. K. Ghormlev, M.D., 
Rochester. 

The present officers were re-elected for 
the coming year as follows: B, R. Kirklin, 
M.D., Rochester, President; Gage Clement, 
M.D., Duluth, Vice-president ; Leo G. Rig- 
ler, M.D., Minneapolis, Secretary-Treasurer. 


POST-GRADUATE LECTURES IN 
FRANCE 

Post-graduate lectures on biological prob- 
lems and therapeutics concerning cancer 
(zvith practical demonstrations). — This 
course will be held from July 20 to 26, 1931, 
under the supervision of Prof. G. Roussy, 
with the collaboration of his staff. Prof. 
Huguenin, Prof. Leroux, Prof. Oberling, 
Prof. Verner, Prof. Sannie, Associate Prof. 
Mme. le Dr. Laborde, Dr. Chastenet de 
Gery, Dr. Y.-L. Wickham, and Dr. Bertil- 
lon. 

Lectures will be delivered every day from 
10 A. M. to 12 N., at the Institut du Cancer 
de la Faculte de Medecine de Paris, on the 
following subjects: 

j Survey of the present status of the 

biological problem of cancer. 

II Treatment of cancer by combination 

of radiation and surgery: statistics of re- 


sults, with special reference to breast, uter- 
us, skin, and thyroid. 

HI. — New facts about experimental 
cancer. 

IV. — Culture of tissues in cancer study. 

V. — Chemistry and chemical treatment of 
cancer. 

VT. — Prognosis based on histologic study 
of cancer. 

VII. — Social service for cancer, and anti- 
cancerous armamentarium in France. 

Fee: 500 francs ($20). 

Lcss 071 s in Clinical Radiology (zvith lan- 
tern slides). — Demonstration of the princi- 
pal and newest technics. By Associate Pro- 
fessor R. Ledotix-Lebard and Dr. Belot and 
Dr. Maingot. Hospice de la Salpetriere, 47 
Boulevard de I’Hopital, Service of Clinical 
Radiology', Medical Faculty' of Paris, July 
20 to 26, 3 to 6 p. M. 

The titles of the Lessons are as follows: 

(1) Roentgen e.xploration of the mucosa; 

(2) Ulcers of the digestive system; (3) 
Roentgen diagnosis of die urinary' tract; 
(4) Roentgen diagnosis of genital condi- 
tions; (5) Superficial roentgenotherapy; 
(6) Results of deep roentgenotherapy. 

Fee: 500 francs ($20). 

Lcctin'cs on Medical EUctrology (zvith 
practical and clinical demonstrations). — By 
Dr. Bourguignon. Dr. Delherm, and Dr. 
Laquerriere, electroradiologists of the hos- 
pitals of Paris, collaborating with Dr. Vig- 
nal and Dr. Morel-Kahn, Senior Assistants. 
July 6 to 11, 1931, 10 a. m. to 2:30 p. m,, 
Hopital de la Pitie, 83 Boulevard de I’Hop- 
ital, Paris (13). (Metro, Saint-Marcel.) 

The lectures are on the following sub- 
jects: 

I. — General points on the technic of elec- 
trodiagnosis (classical electrodiagnosis, 
chronaximetry)- 

ip — Relations between clinical conditions 
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APPARATUS 

An Improvement in Grenz-ray Tubes. 
0. Glasser and I. Beasley. Strahlentherapie, 
1931, XL, 389. 

This is a brief description of a tube for use 
on low potentials of about from 6 to 12 K.V. 
It has a thin glass window in place of the 
conventional Lindemann glass. The new 
arrangement permits the exposure of a larger 
field and also has not the disadvantage of de- 
terioration. Further experiments and addi- 
tional improvements are promised. 

Ekxst A. PoHLE, M.D., Ph.D. 


The Angstrom Pyranometer, Type 1930. 
Anders Angstrom. Strahlentherapie, 1931, 
XXXIX, 526. 

This is a brief description of an improved 
pyranometer constructed by Angstrom, which 
selves for meteorolo^cal observations. 

Ernst A. Pohle, M.D., Ph.D. 


Experiments with High Voltage Tubes. 
T. A. Fleming. Science, 1931, LXXIII, 141. 

The author, who is the acting director of the 
Bepartment of Research in Terrestrial Mag- 
netism of the Carnegie Institute of Washing- 
ton, gives a short description of the paper on 
high voltage tubes by M. A. Tuve, L. R. 
Hnistad. and O. Dahl, which was awarded the 
prize of a thousand dollars at the December, 
1930, meeting of the A.A.A.S. in Cleveland. 

Potentials to approximately two million volts 
are produced by oil-immersed Tesla coils, and 
‘Opplied to a specially developed sectional 
vacuum tube made of pyrex glass, capable of 
"■ithstanding this high voltage. The reflection 
of the beta ra\’s produced with these tubes in 
ralibrated magnetic fields was measured, and 
showed that the fastest beta rays bad speeds 
corresponding to the peak voltage applied to 
the tube, thus verifying the voltage measure- 
ments. The gianim,! ra)'s from the tubes were 
measured through one, two. and three inches 
of lend, with a Geiger- Alneller tube counter. 
^Vith the tube operating at about 1,300,000 
volts, the penetrating power of the gamma 
rays was found to be the .same as that of the 
gamma rays of radium mea.sured under the 


same conditions. The tube thus produces arti- 
ficial beta and gamma rays, practically cover- 
ing the radium spectrum, whereby^ the inten- 
sity corresponds to a very' large quantity of 
radium. These investigations, which have been 
developed for studies relating to atomic 
phy^sics, have opened an important field for 
therapeutical application. 

Otto Glasser, Ph.D. 


A New and Simple Apparatus for the 
Production of Radium Emanation. P. M. 
Wolf and N. Riehl. Strahlentherapie, 1931, 
XL, 159. 

This is a brief description of an .apparatus 
for the production of radon, based on the 
principle that carbon absorbs emanation very 
easilyL No complicated vacuum pump sy^stem 
is required. The principal parts are shown in 
illustrations. 

Ernst A. Pohle, M.D., Ph.D. 


ARTHRITIS 

Chronic Arthritis. M. H. Axline. United 
States Vet. Bureau Med. Bull., April, 1931, 
VII, 297. 

The author analyzes 974 cases of chronic 
arthritis occurring in 7,000 admissions seen in 
the past nine years. These he divides into the 
intra-articular or hypertrophic type, and the 
periarticular or atrophic variety. 

Exposure to elements outdoors and to sud- 
den changes in temperature were outstanding 
etiological factors. Trauma was frequently a 
direct cause. Dental infections, tonsillitis, and 
pes planus were more prevalent in the arthritic 
group. The association with chronic constipa- 
tion was believed to be of minor importance. 
Headaches, glycosuria, and tuberculosis were 
relatively rare. Heart affections were found 
more frequently in the atrophic type. 

The cardinal symptoms were pain, crepitus, 
and loss of motion. Redness, heat, swelling, 
and muscular atrophy were at times present 
in the periarticular type. While in the hyper- 
trophic variety because of the early hone 
changes a positive roentgenogram was fre- 
quent, the far advanced cases of tiie atrophic 
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(duration, one hour), the glutathion content 
of the blood decreases and also the quotient 
glutathion / er}dhrocytes. It is concluded 
from these observations that the specific 
breathing function of the blood or the red 
blood corpuscles is increased at heights up to 
about 1,500 meters above the sea level, and it 
is very probable that exposure to the natural 
mountain sun decreases it. 

Ernst A. Pohle, M.D., Ph.D. 


A Case of Roentgen Aleukia Cured by 
Extirpation of the Spleen. C. Hegler and 
W. Griesbach. Rdntgenpraxis, Jan. 15, 
1931, III, 75. 

An extensive roentgen treatment for gen- 
eralized psoriasis led to a ver}' severe damage 
to the hematopoietic apparatus, anemia, leu- 
kopenia, absence of platelets, bleeding from 
the gums and retina. Eleven transfusions 
kept the patient alive for six weeks, but a re- 
generation of the bone marrow did not take 
place until after the removal of the spleen. 
This case is the only one, to the authors’ 
kmowledge, in which a severe hemorrhagic 
aleukia and anemia, induced by roentgen rays, 
has been cured by a splenectomy. The authors 
advise this treatment for similar cases. 

H. W. Hefke, M.D. 


BONE (DIAGNOSIS) 

The Clinical and Roentgenologic Mani- 
festations of Scurvy in a Seven-year-old 
Child. Joyce I. Hartman and Eugene Fried- 
roan. Am. Jour. Dis. Child., February, 1931, 
XLI, 337. 

A case of scurvy in a child of 7 years is 
prc.setited to help bridge the gap in the knowl- 
edge between infantile scuiwy and adult 
scurvy, and to show the roentgenographic dif- 
ferences between scurv'y in the infant and that 
’S' the older child. 

Roentgenograms of the left lower extremity 
'ecre taken the day after the patient's ad- 
mission to the hospital. The shaft of the 
femur and both epiphyses at the knee showed 
■”1 absence of normal trabeculation of the 
f’one, being more marked in the distal 
epiphysis of the femur. This epiphysis was 


separated and displaced laterally. There was 
a slight increase in the amount of calcification 
at the cortical border of the diaphyso- 
epiphyseal line, the latter being sharply de- 
fined. Both epiphyses were surrounded by 
delicate lines of increased calcification. The 
tibia and fibula also showed a lack of normal- 
trabeculation. Six days later, the right lower 
extremity showed an appearance almost iden- 
tical with that of the left. The upper extrem- 
ities showed no change. 

Three weeks after orange juice was started, 
the shafts of both femora were surrounded by 
homogeneous, wide shadows of increased cal- 
cification, which extended from the epiphyseal 
lines to the region of the lesser trochanters. 
Calcification was more marked in the left 
femur and the epiphyses were in good align- 
ment. In six weeks the epiphy^ses appeared 
firmly united, but the trabeculation of bone 
was indistinct. Eight months later the trabec- 
ulation of bone was more distinct. 

The case is thought unusual because of the 
age of the patient and the absence of the most 
ty'pical roentgenologic changes seen in infantile 
scurvy, the Geriistmarkzone and Triimmer- 
feldzone. 

F. B. Mandeville, M.D. 


An Unusual Case of a False Ball and 
Socket Joint. B. F. Ward. United States 
Vet. Bureau Med. Bull., December, 1930, 
VI, 1075. 

This is a case report of a patient who re- 
ceived a gunshot wound of the upper and mid- 
dle thirds of the left arm, which penetrated 
the bone. After the bone fragments had been 
removed, osteoinjUitis developed, but follow- 
ing a second operation the infection cleared 
up. Two and one-half years after this, roent- 
genograms showed evidence of union, with 
new bone formation and many exostoses. Sub- 
sequent roentgenograms made two and one- 
half years later showed that the union was not 
firm. The appearance was that of a false 
joint. Examination made eight years after the 
injury revealed a pretematural mobility of the 
left humerus at the point of fi-acture, with no 
evidence of nerve involvement. The author 
believed that a weak union followed the sec- 
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type very often showed no manifestations on 
the X-ray film. 

In the treatment of these cases the author 
advises the clearing up of foci of infection, 
the correction of deformities, and the proper 
regulation of diet. Exercise, when carefully 
given in selected cases, proved beneficial. 
Medication consisted of arsenic and quinine 
used internally, and analgesic balms externally. 
The use of salicylates in the chronic group was 
discarded, and foreign protein injections were 
uncertain in their results. Deep therapy, ultra- 
violet, massage, passive motion, interrupted 
galvanic current, cabinet baths, and whirlpool 
and Scotch douches were the fonns of physio- 
therapy employed. The author stresses the 
importance of adequate knowledge of the 
proper application of physiotherapy and a 
most careful selection of cases. The routine 
employed, which was varied at times, was as 
follows: For tlie hypertrophic type, from 
20 to 30 minutes of diathermy followed by 
from 10 to 20 minutes of deep therapy; for 
the atrophic type, from 20 to 30 minutes of 
deep therapy followed by ultra-violet rays for 
from 5 to 10 minutes. 

J. N. Ane, M.D. 


The Etiology of Rheumatoid Arthritis, 
Russell L. Cecil, Edith E. Nicholls, and 
Wendell J. Stainsby. Am. Jour. Med. Sci., 
January, 1931, CLXXXI, 12. 

The authors have carried out extensive ex- 
periments in an attempt to determine the 
etiological organism producing typical rheuma- 
toid arthritis. 

They consider the following questions : 

1. Is rheumatoid arthritis an infection? 

2. If rheumatoid arthritis is an infection, 
is it a streptococcal infection ? 

3. If it is a streptococcal infection, how do 
the streptococci gain access to the joints? 

They subjected 154 cases to blood cultures, 
finding 96, or 62.3 per cent, yielding short- 
chained streptococci. In 49 cases, cultures 
were made from one of the affected joints, 
33, or 67.3 per cent, showing short-chained 
streptococci. Thirty'-seven out of 48 cases 
subjected to both blood and joint cultures 
showed streptococci in either the blood or the 


affected joint. They were able to reproduce 
in rabbits a rheumatoid arthritis, with typical 
strains of streptococci, having a striking simi- 
larity of histological changes to those in human 
rheumatoid joints. 

The conclusions the authors have drawn 
from these experiments and observations 
would seem to indicate that rheumatoid 
arthritis is the result of a streptococcic infec- 
tion from a focal infection elsewhere in the 
body. 

Roe j, Maier, M.D. 


BLOOD CHANGES 

Contribution to the Biologic Effect of 
Roentgen Rays. G. Schaal, M. A. Gruschet- 
zkaja, and E. J. Zwilichowskaja. Strahlen- 
therapie, 1931, XL, 111. 

The potassium-calcium quotient in the blood 
serum changes following exposure to roentgen 
rays. An analysis of 20 patients showed 
that the change is apparently dependent upon 
the time intersml between the exposure and the 
blood examination. During the first few day's 
following treatment, the potassium is increased 
and after that the calcium. It might be possi- 
ble to explain some of the phenomena as X- 
ray' sickness, early' reaction, fluctuation of the 
leukocy'tes, and the analgesic effect of roent- 
gen rays by' this variation of the potassium- 
calcium ratio. 

Ernst A. Pohle, M.D., Ph.D. 


The Glutathion Content of the Blood in 
the Mountains and Following Irradiation 
with Mountain Sun. J. von Deschwanden. 
Strahlentherapie, 1931, XXXIX, 278. 

Glutathion, a tripeptid, discovered by F. G. 
Hopkins, seems to play an important role in 
the oxy'gen metabolism. The author studied 
its behavior in rabbits following exposure to 
sunlight He found that the glutathion con- 
tent of the blood and of the red blood cor- 
puscles is increased at heights of from 1,300 
to 1,500 meters above the sea level. The quo- 
tient glutathion / ery'throcytes is increased in 
these heights, which means that the gluta- 
thion content of the red blood corpuscles is 
also increased. Following exposure to the sun 
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be jjeneralizations in the relation of metabo- 
lism to the histological and clinical details. 

The r-uthors studied a series of cases of hu- 
man mammary carcinoma by these methods, 
and the material comprised tumors of varying 
degrees of cellularity, differing in type and 
arrangement, and vith different degrees and 
types of connective tissue response. The 
metabolic investigations were, therefore, com- 
bined with a histological study of the tumors. 
In addition to the tumor tissue, two portions 
of breast showing intraductal epithelial hyper- 
plasia were examined, and one case of chronic 
cystic mastitis and a portion of unchanged 
breast tissue near the growth. The material 
was obtained immediately after surgical re- 
moval. As a rule, the time intervening be- 
tween the removal of the specimen and the 
commencement of preparation of the material 
did not e.xceed from five to ten minutes, 
‘ind, as a rule, the readings were begun 
under forty minutes from the time of removal 
of the tissue by tlie surgeon. The improved 
method of Warburg was used in all experi- 
ments, and, so far as possible, duplicate 
estimations were made. The character and 
arrangement of the actual carcinomatous tis- 
sue was noted, and also the degree and type of 
connective tissue response. 

As an index of the propKjrtion of carcinoma 
to connective tissues, tlie number of carcinoma 
cells in 200 standard fields of 1/40 square mil- 
limeter was counted, and an average per field 
thus obtained, which was known as the “carci- 
noma cellularity index.” In the case of the 
Connective tissues, the amount of fibroblastic 
and elastic tissue reaction was noted, and the 
degree of small round-cell infiltration. The 
main clinical and pathologic features of the 
20 cases e.xamined, together with the metabolic 
findings, are given in the tabulation. The 
metabolic reactions of the human mammary 
carcinomas correspond, on the whole, with 
diose of animal tumors in showing a lar.ge 
amount of aerobic lactic acid production, but 
die authors point out that, whereas, with the 
Iransplantable animal tumors one is dealing 
"itb homogeneous material almost entirely 
conqxised of tumor cells, in the human mate- 
’'lal studied the issue was complicated bv the 


varving cellularity of the different tumors. 
Therefore, the technical difficulties tvere 
greater in dealing with the human tumors, and 
the figures obtained showed a wider variation. 

The authors conclude tliat the two chief 
histological factors which can be correlated 
with this variability are: (1) The amount 
of actual carcinomatous tissue present, and 
(2) the degree of inflammatory cell stromal 
reaction, but owing to the great variations in 
metabolism associated with these factors, it is 
at present impossible to attempt to correlate 
the clinical with the metabolic findings. It is 
recommended that any one studying the 
metabolic processes of carcinoma, especially 
tiiose in the human, take into consideration the 
amount of round-cell infiltration present, as 
well as the presence or absence of proliferat- 
ing fibrous tissue cells, as these both introduce 
complications of considerable importance. 

H. J. Ullmann, M.D. 


The Diagnosis of Cancer of the Larynx. 
Sir St. Clair Thomson. Jour. Laryngol. and 
Otol., January, 1931, XLVI, 31. 

Tuberculosis is more often mistaken for 
cancer of tlie larynx than any other condition. 
The author states as follows: 

“The converse mistake of diagnosing an in- 
trinsic cancer as tuberculosis is not made so 
often, but it is becoming more frequent since 
many medical men have taken to basing their 
diagnosis chiefly on the X-ray film, and radiog- 
raphers are so often ready to convict all man- 
kind of tuberculosis !” 


CANCER (THERAPY) 

Cancer of the Larynx. Simon Jesberg. 
California and Western Med., April, 1931, 
XXXIV, 246. 

This article is written to show the few cases 
of cancer of the larynx found in Los Angeles, 
as compared with the average number per 
100,000 population found in other reports. 
Whereas statistic averages indicate from 
29 to 70 cases per year, the hospital records 
for a ten-year period .show hut 18 operations 
for laryngeal carcinoma. Early diagnosis is 
stre.s.scd and the surgical treatment is outlined. 
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ond operation and that because of the abnor- 
mal mobiHt}- and the friction of the two frag- 
ments an anomalous joint resulted. The up- 
per fragment assumed the characteristics of 
the ball because of the greater range of mo- 
tion of the shoulder joint. The lower frag- 
ment, having the more stable elbow, formed 
the socket. 

J. N. Ake, M.D. 


BONE TUMORS (DIAGNOSIS) 

The Limitations in the Demonstrability 
of Bone Tumors. W, Baensch. Rontgen- 
praxis, April I, 1931, III, 325. 

A destructive area in a bone must reach a 
certain size before it is visible in roentgeno- 
grams. Films taken of the tibia in a case of 
bone sarcoma were repeatedly negative, while 
on operation a rather extensive tumor was re- 
vealed. Chasin has shown that defects in the 
spongiosa of the vertebral bodies as large as 
I or 1.5 c.c. were not visible. The author 
removed as much as 0.75 c.c. of the spon- 
giosa in the tibia without being able to detect 
these areas on a roentgenogram. If only a 
ytty thin sliver of the cortex is removed (0.5 
mm.), this area can be shown definitely on the 
film. The author is of the opinion that rela- 
tively large defects in the spongiosa cannot be 
shown roentgenographically, while relatively 
small defects in the cortex are easily shown. 

H. W. Hefke, M.D. 


Two Cases of Bone Tumor from Ancient 
Egypt. R. A. Gardner and A. L. Urquhart. 
British Med. Jour,, Aug. 9, 1930, No. 3631, 
p. 211. 

These cases are interesting as throwing 
some light on the nature of the diseases which 
were present among the ancient Egj^ptians and 
about which so little is known. 

The first specimen, the femur of a young 
person, belongs to the Ptolemaic period, and, 
macroscopically, shows certain areas of tj’pkal 
bone spicule formation of osteosarcoma. A 
roentgenogram clinches the diagnosis by show- 
ing the typical architecture of the growth, and 
one can thus e.Nclude definitely such a condi- 


tion as chronic osteomyelitis, which might be 
by the gross naked-eye appearance. 
For comparison, a roentgenogram of a similar 
osteosarcoma in a present-day hospital patient 
is reproduced. 

The second specimen, from a grave of the 
pre-dynastic period, and, therefore, probably 
not less than 5,500 years old, is one of the ear- 
liest yet found amongst the former dwellers 
of the Nile valley. The tumor occurs on the 
left side of the mandible, and a photograph 
and roentgenogram of this interesting speci- 
men are reproduced. The diagnosis of this 
condition cannot be definitely established, but 
the possibilities of a myeloid epulis, a den- 
tigerous cyst, a simple cyst, or a fibroma should 
be considered; of these, the first appears to be 
the most probable. 

'Wallace Mackenzie, AI.D. 


CANCER (DIAGNOSIS) 

Observations on the Metabolism of Hu- 
man Mammary Carcinoma. Frank Dickens 
and David H. Patey. Lancet, Dec, 6, 1930, 
CCXIX, 1229. 

The authors first refer to the metabolic 
studies of Warburg and his collaborators, 
showing that the two fundamental processes 
occurring in cells are respiration and glycoly- 
sis. These two processes are related by a 
more or less quantitative coupling, so that an 
increase in the value of respiration results in 
a corresponding diminution in the aerobic gly- 
col3’sis. In most normal tissues the aerobic 
glycolysis is small or zero. Warburg s earli- 
er work suggested that tumors might be classi- 
fied metaboltcally on the basis of the relation 
of the respiration to the glycolysis, but the 
more recent work of Murphy and Hawkins, 
1925, and Crabtree. 1929, has shown that this 
is not generall}' true. In addition to this, cer- 
tain granulomatous overgrowths, as well as the 
retina and mammalian erj’throcytes, are char- 
acterized bj' the production of a considerable 
amount of aerobic lactic acid. It is, therefore, 
dear that aerobic glycoh’sis is not a specific 
feature of tumors, and there is a present need 
for more experimental observations on a com- 
parable series of tumors to see if there may 
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htion, followed by radium, and then treated 
mth X-rays to the lymph drainage areas ; this 
technic has given the highest percentage of 
cures. Lesions of the tongue, floor of the 
mouth, and buccal mucosa are always serious. 
The authors prefer interstitial irradiation with 
or without electrothermic methods, with ex- 
ternal radiation to the lymph glands. 

Transitional-cell epidermoid carcinomas, 
usually found at the base of the tongue or on 
the tonsil, respond readily to irradiation and 
should be treated by this method. 

Melanomas should be widely resected by a 
high frequency knife at the first sign of the 
growth, irradiation being used only pre-oper- 
atively. 

For sarcomas of the skin (primary), the 
best results follow a combination of surgery 
and radiotherapy, the radiation dose being the 
same as for prickle-cell carcinoma. 

W. W. Watkins, M.D. 


Radiation Therapy of Carcinoma of the 
Respiratory Tract; Report of Cases. Or- 
ville N. Meland. California and Western 
Med., March, 1931, XXXIV, 165. 

The author divides the respiratory tract into 
the upper or larynx, the middle or trachea and 
bronchus, and the lung proper. In carcinomas 
of the larynx, the consensus of opinion is that 
surgery is the treatment of choice in the in- 
trinsic type. When there is involvement of the 
glands, the patient is referred for irradiation, 
although practically always the results are 
palliative rather than curative. There were a 
few five-year cures from radium alone. The 
eauses of failure in the early lesions are given 
by the author as follows : 

1. The resistant type of cell that is the 
basis of the growth in this locality. 

2. Imperfect distribution and calculation 

of dosage. 

>1. Reiving on irradiation alone. 

in carcinoma of the trachea and bronchus, 
die diagnosis is made by means of the bron- 
ehoscope and biopsy, but the treatment must 
fest hargely with the radiologist, and here the 

of r.-idon implants is recommended. 

Rrimarv carcinoma of the lung is of two 
bpes. namely, the aveolar. at the periphery. 


and the bronchogenetic, found at the hilum. 
The former is highly resistant to irradiation 
and the latter very^ sensitive. All should be 
given irradiation therapy, however, for some 
which at first appeared hopeless have disap- 
peared after thorough irradiation, but this has 
been of but little avail in the metastatic car- 
cinomas of the lung. 

F. B. Sheldon, M.D. 


CHEST (DIAGNOSIS) 

Pericarditis with Effusion. Lucy Porter 
Sutton. Am. Jour. Dis. Child., January, 
1931, XLI, 78. 

The author states as follows; “In consider- 
ing the diagnosis of pericardial effusion, two 
facts must be kept in mind; (1) Contrary to 
earlier teaching, the heart does not change its 
position materially in the presence of effusion. 
The attachments are so firm, and the heart so 
completely fills the space between the anterior 
wall of the chest and the spinal column, that 
it is impossible for it to sink downward and 
backward, as was formerly assumed to be the 
case. Curschmann and others showed clearly 
that in the presence of effusion, the heart, ex- 
cept possibly the ape.x, maintains its position 
in relation to the anterior wall of the chest. 
(2) An inflamed pericardial sac is distensible 
far beyond the capacity of a normal peri- 
cardium.” 

Because of the attachments of the great 
vessels, and the fact that the heart lies a little 
more to the left than to the right side of the 
chest, the left pouch of the pericardium be- 
comes more distended with fluid than does the 
right, and eventually the pericardium comes in 
contact with the posterior wall of the chest on 
the left. The signs thus produced range from 
dullness to flatness on the left side of the chest 
from the angle of the scapula down. Over all 
or part of this area there is bronchial breath- 
ing, usually intense, with bronchophony or 
egophony. Tactile fremitus persists, but may 
be diminished, and frequently there are fine 
niles just above the area of dullness and 
bronchial breathing. 

The author has studied eight cases of peri- 
carditis with effusion, and in everv case a 
roentgen shadow, characteristic of pericardial 
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Irradiation therapy is held to be palliative and 
is used only in inoperable cases. 

There is a lengthy discussion by Rulon S, 
Tillotson and Orville N. Meland. 

F. B. Sheldon, M.D. 


Our Clinical Experience with Cancer of 
the Vulva. M. Tausch. Strahlentherapie, 
1931, XL, 44. 

During the past twenty years, 32,415 pa- 
tients were seen in the Women’s Clinic of the 
University of Tubingen ; 54 of these, or 0.17 
per cent, had cancer of the vulva. In 50 pa- 
tients, the tumor was primary, while in the re- 
maining four, it was metastatic. Nine of the 
primary cases represented recurrences which 
had been treated previously elsewhere. The 
disease occurred mostly between the ages of 60 
and 70. There was no definite relation between 
cancer of the vulva and leukoplakia or krau- 
rosis. Twenty-five patients had enlarged re- 
gional glands; 11 of these were resected but 
only in eight cases could a histological diagno- 
sis of cancer be made. They were mostly squa- 
mous-cell carcinoma, with cornification. Of the 
41 primar)' cases, two left the clinic untreat- 
ed. Of the remaining 39 patients, 19 were op- 
erated on, seven were operated on and irra- 
diated, and 13 irradiated only (seven patients. 
X-ray only ; five patients, X-ray plus radium ; 
one patient, radium only). The technic of ra- 
diation was ; Deep therapy over five areas, 1 
E.D. each, at 30 cm. F.S.D. ; 23.1 mg. radium 
element filtered through 1 mm. brass, plus 0.3 
mm. Ag applied in contact for 48 hours. Of 
the 19 operative cases, one patient died follow- 
ing operation, and one could not be traced. 
Twelve remained under observation less than 
five years. One of these is alive, nine have 
died from cancer, and two have died from 
other diseases. Five patients were observed 
longer than five years ; one is alive, three are 
dead from cancer, one died from another dis- 
ease. Seven patients were operated on and 
then irradiated. Five of these were observed 
less than five j^ears: four died from cancer, 
one from another disease. Two were observed 
longer than five j'ears and both are still alive. 
Thirteen patients were treated by radiation; 
one could not be traced. Eleven were ob- 


served less than five years: two of these are 
still alive, and nine have died from cancer. 
One was observed over five years and died 
finally from the carcinoma. 

No detailed data are given concerning the 
nine patients who came in with a recurrence 
after being treated in another clinic. Of the 
four secondar)' carcinomas, three had the pri- 
mary type in the fundus, and one in the va- 
gina. They were all treated with a combina- 
tion of roentgen and radium rays. One case 
could not be traced, one died four and a half 
years after the treatment from a recurrence, 
two are still alive, one for a period of eight 
years, and the other for thirteen and a half 
years. 

Although the author contends that his mate- 
rial is not sufficient from which to draw far- 
reaching conclusions, he is of the opinion that 
cancer of the vulva is very malignant and apt 
to recur many years after the treatment. 

Ernst A. Pohle, M.D., Ph.D. 


Treatment of Skin Cancer. Joseph J. 
Eller and Everett C. Fox. New York St. 
Jour. Med., Nov. 15, 1930, XXX, 1344. 

Before outlining the therapeutic procedure 
in the treatment of cutaneous newgrowths, an 
effort should be made by microscopic stud)' to 
determine the degree of malignancy and radio- 
sensitivity. X-ray and radium are important 
agents in treating skin cancer, either singly 
or combined with various surgical procedures. 

In basal-cell epitheliomas, the authors con- 
firm the good results reported by MacKee, 
who used X-rays, and Quick, who used 
radium, finding them about equal in value. 
They use unfiltered X-rays as a rule, 2)4 or 3 
skin units at 100 K.V., repeating the dose, if 
necessary', two weeks after all reaction has 
subsided. Where cartilage is involved, the 
lesion is first removed by the high frequency 
knife or electrocoagulation. 

In prickle-cell epitheliomas, the treatment 
varies with the location and character of the 
lesion. Early lesions on the trunk or limbs 
ma)' be treated successfully by radiation alone, 
though it is usuall)' best to remove them sur- 
gically or destroy them by electrocoagulation. 
Lip lesions are liest destroyed by electrocoagu- 
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in the present case, be made from the X-ray 
and laboratory findings. 

Irradiation therapy, in this case, to the 
loner mediastinal area, improved the general 
appearance, appetite, and weight, and lessened 
dyspnea and the amount of fluid in the chest. 

F. B. Sheldon, M.D. 


Roentgen Diagnosis of Small Pleural Ef- 
fusions. Leo G. Rigler. Jour. Am. Med. 
Assn., Jan. 10, 1931, XCVI, 104-108. 

With improvement in roentgenoscopic and 
roentgenographic tedinic the early diagnosis 
of small pleural effusions can now be made. 

By physical diagnostic methods it is almost 
impossible to detect small effusions. On the 
Continent, especially where roentgenoscopy is 
tlie method commonly used, eccentric positions 
of the X-ray tube witli relation to the fluor- 
escent screen have been used to obtain visuali- 
zation of small effusions. This method alone 
is difficult and the results are frequently’' in- 
definite. The majority of observers state there 
is little or no shifting of pleural effusions with 
change in position of the thorrrx. Lenk’s con- 
clusions, based on roentgenoscopic observa- 
tions, indicate that pleural exudates as well as 
transudates move freely’ when the patient is 
moved from the upright to the prone position. 

Patients in whom there was evidence of 
pleural effusion in the usual upright or prone 
postero-anterior roentgenogram were roent- 
gcnographecl in a variety’ of positions, namely, 
iipnglit, prone, supine, and lying on either side. 
Ibe free movement of all pleural transudates 
mid most of the pleural exudates was def- 
initely established. Only those cases in which 
there was a large amount of fibrin or numer- 
ous pleural adhesions or an exudate of the 
thick plastic type showed no shifting. 

To produce the change in position of the 
fluid from the pleural sinus below the dome 
of the diaphragm to the lateral portion of 
the pleural cavity, the lateral decubitus posi- 
tion is most advantageous. In this position, 
fluid could readily be detected when it was in- 
'isihle in the usual upright or reclining posi- 
tions. The shadow of the interlobar fissure, 
due to gravitation of the free fluid into the 
interlobar fissure, was changed from a thin 


line to a dense triangular shadow, giving an 
added differential factor between pleural 
thickening and fluid. 

Sante, in the discussion, stressed the prac- 
tical importance of the author’s work as the 
roentgenographing of the patient with the af- 
fected side down. 

Charles G. Sutherland, M.D. 


Syphilis of the Lungs. Heinrich Hammer. 
Rdntgenpraxis, April 1, 1931, III, 301. 

Recognition of syphilis of the lungs is very 
difficult. A review of the literature reveals 
only a few cases which have been verified by 
autopsy’. A rather fast disappearance of in- 
filtrations after iodine medication or salvarsan 
treatment does not prove the presence of lung 
syphilis. Tuberculosis, chronic pneumonias, 
abscesses, tumors, and echinococci must be 
considered from a differential diagnostic stand- 
point. A localization in the midportion of the 
chest and the absence of calcification are of 
some value for the diagnosis. 

Two cases are described, with clinical his- 
tories and roentgenologic and autopsy findings. 
The first case presented a compact dense 
shadow, extending from the right hilum into 
the lung, with some infiltration in the left 
hilum, small cavities being visible in this area. 
Neoplastic infiltration or syphilis was sus- 
pected. The pathologic anatomic diagnosis 
was gummatous lung sy’philis. The second 
case showed an intense, homogeneous shadow' 
over the low’cr half of the right lung, gradual- 
ly’ decreasing in density’ tow'ard the periphery. 
A tumor was suspected. The pathologic ana- 
tomic diagnosis was gummatous syphilis of the 
lung and liver. 

H. W. Hetke, 'M.D. 


Pneumonoconiosis in Iron Miners. George 
B. Lawson, W. P. Jackson, and J. E. Gard- 
ner. Jour. Am. Med. Assn., April 4, 1931, 
XCVI, 1129-1131. 

Lanza gave the life expectancy of a metal 
miner, from the time he commences hard rock 
mining and including one year of disability 
immediately preceding his death, as 9.6 yeans. 
His description of miners’ phthisis is classic; 
the chief symptom is dyspnea on exertion. 
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effusion, was found. The pulmonary fields, as 
shown b}' roentgenograms or fluoroscopy, have 
been clear, thus excluding the presence of 
pleural fluid. Fluid has been obtained by 
thoracentesis in the seventh or eighth space 
posteriori}'. 

The author concludes that the physical signs 
described by her constitute in themselves 
evidence of the presence of pericardia! ef- 
fusion, and if any doubt exists, fluoroscopy or 
X-ray films will clear it up. 

F. B. Mandeville, M.D. 


Roentgenologic Observations on the 
Movement of Pleural Effusions. Leo G. 
Rigler. Am. Jour. Roentgenol, and Rad. 
Ther., February, 1931, XXV, 220. 

In an analysis of a series of cases of fluid 
in the pleural space, the author has found that 
all transudates and most serous effusions 
move freely within the pleural cavity with 
change in position of the patient, while puru- 
lent effusions and some serous exudates fail 
to change position, even though the patient be 
inverted. He advocates the postero-anterior 
film, with the patient lying horizontally on the 
affected side, to demonstrate small effusions 
which, with the patient in any other position, 
would fail to manifest themselves. 

J. E. Habbe, M.D. 


Studies of Atelectasis. E. Korol. United 
States Vet. Bureau Med. Bull., January, 
1931, VII, 10. 

The author discusses the etiolog}', mechan- 
ism. physical signs, roentgenographic findings, 
and postmortem appearance of atelectasis. 

Atelectasis may be caused by any interfer- 
ence with the normal interchange of air in the 
lungs. The causes mentioned included ob- 
struction of a bronchus by a foreign body, 
tumor, inspissated mucus, or cicatrization of a 
tuberculous ulcer within or by pressure from 
without, such as in aneurysm of the aorta, 
primary malignant tumors of the hilum glands, 
intrathoracic Hodgkin’s disease, and leukemic 
masses. Other conditions of etiological im- 
portance mentioned were; injur}' to nerves 
supplying respiratory muscles, severance of 


attachments of muscles of respiration, ac- 
cumulation of fluid in the pleural cavities, cir- 
culatory disturbances, or inflammator}’ or de- 
generative diseases of the pulmonar}- paren- 
chyma. 

The normal negative tension in the pleural 
cavity is due to the relative disproportion in 
size between the chest and lungs. In atelec- 
tasis there occurs an increase in the negative 
pressure on the affected side. The intra- 
abdominal pressure of one atmosphere is 
responsible for the elevation of the diaphragm. 
The atmospheric pressure on the outside of 
the chest causes crowding of the ribs and 
deviation of the sternum and spine. In like 
manner, the pressure in the opposite pleural 
cavity induces the displacement of the medias- 
tinum to the affected side. These findings 
are more pronounced during inspiration be- 
cause at this time the chest increases in size 
and the collapsed lung cannot inflate to fill 
the affected side. 

The author discusses the occurrence of 
bronchiectasis in atelectasis. This was be- 
lieved to be due to the accumulation of secre- 
tions from lack of drainage in the obstructed 
portions of the bronchial tree. 

The roentgenogram reveals the following: 
Retraction of the affected chest, with collapse 
of the ribs ; elevation of the diaphragm on this 
side, deviation of the mediastinum to the af- 
fected side, and evidence of bronchiectasis. 
Pneumonia or pleural effusion may be simu- 
lated if the atelectatic lobe is consolidated. In 
pleural effusion, however, the mediastinum is 
deviated to the opposite side. 

Case records of atelectasis with aortic 
aneurysm, mediastinal tumor, leukemia, Hodg- 
kin’s disease, and post-operative massive ate- 
lectasis are reported. 

J. N. Axe, M.D. 


Chylothorax: Report of Case. Roscoe G. 
Van Nuys. California and Western Med., 
April, 1931, XXXIV, 269. 

The author reports a case of chylothorax, 
the etiology of which is not clear. The general 
etiology of this condition, diagnosis, and treat- 
ment are discussed. Itlost diagnoses may, as 
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inculcated into ever}' medical student. The 
wheezing referred to is that heard at the open 
mouth of the patient — not by ascultation 
through the wall of the chest. 

Conditions in which wheezing occurs are 
listed under the following headings : ( 1 ) Com- 
pression stenosis, such as foreign bodies in the 
esophagus, thymic compression, substernal 
goiter, and adenopathy ; (2) bronchial obstruc- 
tion of the by-pass, check-valve, or stop-valve 
U-pes, due to cicatricial stenosis, foreign bodies 
in the air or food passages, subglottic lar}^- 
gitis, papillomas, pulmonary abscess, bron- 
chiectasis, and, lastly, asthma. The obstruc- 
tion in the last three conditions is due to the 
Eecretions present. 

The author concludes that if a patient pre- 
sents a wheeze, there is always some obstruc- 
tion in the larger air passages, that most often 
a foreign body is the cause of the obstruction, 
and next in frequency is a secretion. He does 
not believe that obstruction in the smaller 
Iironchi causes wheezing, audible at the open 
mouth. In his opinion, bronchoscopic exami- 
nation always reveals the mechanical cause of 
the wheezing, and co-operation of the pedia- 
tncian, roentgenologist, and broncho-esopha- 
goscopist is all-important. 

F. B. Mandeville, M.D. 


CONTRAST MEDIA 

A New Method for the Roentgenologic 
Demonstration of the Liver and Spleen by 
Injection of a Contrast Medium (Hepato- 
Lienography). P. Radt. Med. Klinik, Dec. 
19. 1930, XXVI, 1888. 

Certain colloidal substances, given parenter- 
^Ib’. are deposited in the reticulo-endothelial 
System, especially in the liver and spleen. A 
thoriuin-dioxide-sole (made by the chemical 
'™rks of Hevdenl was used and proved to be 
harmless for animals and human beings. 
I'TOm 40 to 80 c.c. were given to human be- 
"igs, injected in doses of from 10 to 20 c.c. 
daily. Occasionally a slight malaise was no- 
bced three or four hours after the intravenous 
'njection. All animals which were used for 
these expreriments over a year ago are still 
alive. Histologic examination did not show 
any anutomic.al changes, excejn the i)rescnce 


of small yellow granula in some cells, which 
is the thorium-dioxide. Blood and urine ex- 
aminations were normal in the animals as well 
as in the human beings. 

The liver and spleen in normal individuals 
are shown plainly in the roentgenograms as 
rather dense shadows. Twenty patients have 
received thorium-dioxide. Four cases are de- 
scribed and the roentgen films are reproduced. 
Negative round shadows in the liver in the 
first case proved to be caused by carcinoma- 
tous nodules (autopsy). In the second case 
there was a good contrast shadow of the 
spleen, but almost none of the liver. A liver 
cirrhosis was suggested by these findings and 
confirmed by autopsy. The third case again 
showed multiple round filling defects of the 
liver, caused by metastases of a pancreatic 
carcinoma (autopsy). The same was found 
in another case. The author hopes that this 
new method may lead to progress in the diag- 
nosis of many diseases of the liver and spleen. 

H. W. Hefke, M.D. 


The Practical Use of Varicography. 
Max Wolf and Franz Remenovsky. Wien, 
klin. Wchnschr., March 13, 1931, XLIV, 353. 

Abrodil was used for the roentgenologic 
demonstration of varicose veins and proved to 
he harmless. The authors show that in most 
cases the direction of the blood flow in super- 
ficial varicosities is mainly toward the periph- 
ery (contrary to the deep veins). In some 
cases they succeeded in demonstrating the 
deeper veins, which is of some importance 
after a deep-seated plilebitis. Even when 
using the exact technic (compression, direction 
of needle, metal rings, etc.), it was impossible 
to retain the solution in a certain part of the 
vein for any length of time. 

H. W. Hefke, AI.D. 


The Use of Lipiodol. R. C. Shawhan. 
United States Vet. Bureau Med. Bull., De- 
cember, 1930, VI, 1049. 

The author mentions the value of the use 
of lipiodol in the following conditions ; 

1. Pathologic conditions of the chest, such 
as bronchiectasis, lung tibscess, cavitations, and 
tumors. 
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gradual in onset, sometimes preceded by a 
bronchitis — more often not. As fibrosis ad- 
vances, the dyspnea becomes urgent and dis- 
abling. The patients show nothing in appear- 
ance comparative to their conditions. Physical 
signs were inadequate, apparently, to account 
for the symptoms in all but the advanced 
cases. 

A study was made of seventeen air drill 
operators, who had run drills from three to 
eight years, with little protection of an}' sort. 
After a year or so of work, slight dyspnea be- 
came apparent and was more noticeable in the 
early morning. This moderate dyspnea seemed 
not to increase appreciably for a period of 
from six to eight years, when there developed 
rather rapidly a severe dyspnea, even though 
the worker had been in the open during the 
last few years. Several men developed a 
severe dyspnea after they had been away from 
the dust in the mines as long as seven years. 

The fact that such operators at the time of 
their retirement from years of e.Nposure to 
iron and silica dust have no symptoms may 
have little bearing on the future progress of 
their disease. 

Analysis of the ash in one lung showed 
silicon dioxide, 17.28 per cent; ferric oxide, 
51.58 per cent, and phosphorus pentoxide, 
19.31 per cent. 

Chakles G. Sutherland, M.D. 


CHEST (GENERAL) 

Pathology of the Superior Mediastinum. 
Fanconi. Schweiz. Med. Wchnschr., March 
7, 1931, LXI, 229-231. 

The roentgenogram of the superior medi- 
astinum is the result of the superposition of 
the sternum, thymus, large vessels, and the 
vertebrse, and its outline may be disturbed by 
variations in any of these structures. Nar- 
rowing may be due to any one of many condi- 
tions, but is particularly characteristic of 
transposition of the great vessels. Other con- 
genital heart lesions may produce a widening 
of the superior mediastinum, but the chief 
cause of increased width is thymic hyper- 
trophy. 

The author discusses the clinical and roent- 


genologic characteristics of thymic enlarge- 
ment. Another cause of widening of the 
superior mediastinum is mediastinitis. The 
significance of various lines within the medi- 
astinal outline is then discussed in detail. 

H. C. OCHSNER, M.D. 

Should the X-ray Displace the Physical 
Examination of the Lungs? G. O. Bassett. 
United States Vet. Bureau Med. Bull., Feb- 
ruary, 1931, VII, 146. 

This question is asked in all seriousness for 
it seems to be more and more the tendency, 
due to the rapid advance in X-ray technic dur- 
ing the past decade, to look for an interpre- 
tation of chest patholog}' in the X-ray labo- 
ratory. To-day, X-ray technic is established, 
and with this has come a certain positiveness 
of opinion from radiologists that is often ac- 
cepted by clinicians. 

The fault lies, the author thinks, not so 
much with the radiologist as with the clinician. 
The conservative roentgenologist, appreciating 
the possibility of error, has never varied from 
the careful “it suggests” in his report. But the 
clinician, following the advancements in ra- 
dioing}', has leaped ahead, accepting as fact 
the infallibility of the X-ray. 

The art of interpreting the pathology of the 
chest by auscultation, aided by obsen’ation and 
manual examination, is tending, in the author’s 
opinion, to become a lost art. Skill is difficult 
to acquire for it exacts careful study and con- 
tinuous practice. 

The author’s contention is that the clinician 
should make the physical examination first. 
Having thereby obtained his own mental pic- 
ture of the patholog}' present, he should next 
check the findings with the radiologist, study- 
ing the films with him. An intelligent co-oper- 
ation of this sort is highly advisable. 

J. N. Ane, M.D. 


Wheezing Respiration in Children ; Bron- 
choscopic Observations on Stridorous and 
Asthmatoid Breathing. Chevalier Jackson. 
Am. Jour. Dis. Child., January, 1931, XLI, 
153. 

The author believes that the aphorism “All 
is not asthma that wheezes," should be 
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in length and 2.9 mm. in diameter, containing 
5 milligrams of radium element. The silver 
screen was 0.2 mm. thick. It is stated that a 
similar applicator, containing 10 milligrams of 
radium equivalent, if placed directly on the 
skin, produced a mild erythema in fifteen 
minutes and a definite erythema in twenty 
minutes. The results are represented in nu- 
merous curves. It is concluded tliat the sensi- 
tintv can be compared on tlie basis of the in- 
hibition in growth. Both sensitivity and latent 
time are definitely related to the velocity of 
proliferation. This holds for malignant as 
well as for normal cells. 

Tissue cultures with experimental!}' reduced 
growth do not show any effect to small doses 
of radiation. After heavier doses which are, 
however, not lethal, the cultures slowly recover 
from the effect. Occasionally a temporary in- 
crease of growth was noted in the irradiated 
cultures, as compared with the controls. Pre- 
iiminar}' irradiation followed by repeated 
transplantation of the cultures resulted in an 
increased sensitivity. Repeated irradiation of 
previously irradiated cultures does not in- 
crease the inhibition of growth. The biologic 
susceptibility of the cells as measured by the 
inhibition of growth corresponds to the prod- 
tid of time and intensity of irradiation. 
f^Tcinoma cultures show a particularly high 
sensitivity if irradiated first and then trans- 
planted repeatedl)'. This is not regarded as a 
qualitative but a quantitative difference from 
nonnal cells. 

Ernst A. Pohle, hl.D., Ph.D. 


The Role of the Parathyroids in Calcifica- 
tion, and Susceptibility of Parathyroidec- 
toinfzed Rats to Viosterol. David H, Shell- 
Proc. Soc. Exper. Biol, and Med., De- 
cember, 1930, XXVIII, 307. 

The author noted that parathyroidectoinized 
were more susceptible than normal rats to 
iO’percalcification when produced by viosterol 
by diets containing calcium and normal or 
i'igh phosphorus concentrations. The effect 
°f viosterol hypcrcalcification in the para- 
diyroidcctomized animals was absent on a very 
low calcium intake, and more pronounced on 
•1 high phosphorus and optimal calcium diet. 


The possible relationship of dysfunction of 
the parathyroids to the abnormal calcification, 
such as in Paget’s disease, juvenile sclerosis, 
renal sclerosis, otosclerosis, and general ar- 
teriosclerosis is mentioned. 

J. N. Ane, M.D. 


Experimental Induction of Tumors with 
Blast-furnace Tar. I. Berenblum. The 
Lancet, Dec. 20, 1930, CCXIX, 1344. 

These experiments were the outcome of in- 
vestigations originally undertaken to discover 
the reason for the failure of certain tars to 
induce tumor growth. The prevalent view is 
that the carcinogenic action of tars is due to 
certain "specific carcinogenic principles" con- 
tained, and, conversely, that those tars which 
are ineffective are deficient in these sub- 
stances. The author had previously found that 
an active gas-tar could be rendered almost 
completely non-carcinogenic by the addition of 
0.1 per cent of mustard gas (dichloroethyl 
sulphide), and that the inhibition was due to 
some action of the chemical on the animal, 
and not to any alteration of the tar itself. 
This suggested that a particular tar might ap- 
pear to be non-carcinogenic, not because it 
lacked substances which were responsible for 
the tumors, but because the action of those 
constituents was masked by the presence of 
an inhibitory substance. The present inves- 
tigation to test this hypothesis proved unsuc- 
cessful, because the extract of blast-funiace 
tar, which was assumed to be non-carcinogen- 
ic, actually produced tumors when applied to 
the skin of mice. 

Up to this time, blast-furnace tar has al- 
ways been considered to he entirely lacking in 
carcinogenic power, and this view is based on 
both clinical and experimental evidence. Epi- 
theliomatous lesions of the skin are not un- 
common among workers in gas-tar factories, 
hut no such lesions have been observed among 
those who are in daily contact with blast-fur- 
nace tar. There is no record at the Home Of- 
fice of a case of skin malignancy from blast- 
furnace tar, although there are 520 (with 79 
deaths) reported from pilch and tar in the 
ten years from 1920 to 1929, and the total from 
pitch, tar, paraffin, ami oil during the same 
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2. Gynecologic conditions, such as kinks 
and stenosis of the fallopian tubes, certain 
uterine conditions, and sterility. 

3. Diseases of the vascular system; to lo- 
cate obstruction, thrombi, and phlebitis. 

4. Neurologic conditions, such as cord and 
brain lesions. 

5. Visualization of the vas deferens and 
seminal vesicles. 

6. Outlining of normal anatomy in the liv- 
ing subject. 

The visualization of the lung fields and 
bronchial structures are discussed in detail. 
Supraglottic, intrabronchial, and cricothyroid 
injections are the methods of administration. 
The author expresses his preference for the 
supraglottic, because of its simplicity and ease 
of administration. 

While in some cases one-fourth grain of 
morphine may be used about one-half hour 
before the injection, atropine should never be 
used because the drjmess it induces is not de- 
sirable. The soft palate, base of the tongue, 
epiglottis, and larynx are anesthetized with a 
10 per cent cocain solution. The patient is 
instructed to protrude his tongue, grasp it 
with a piece of gauze, and draw it forward. 
Using a warmed laryngeal mirror, the laryn- 
geal syringe is introduced into the larynx, re- 
tracting the epiglottis slightly forward with 
its tip. In this manner, 15 c.c. of warmed 
iodized oil is injected during quiet respiration. 
The patient should then be examined in sev- 
eral positions by fluoroscopic and radiographic 
means. In bronchiectasis the shadows appear 
clubbed and beaded. 

J. N. Ane, M.D. 

Contrast Filling of the Knee Joint with 
Uroselectan. Lorenz Michaelis. Rontgen- 
praxis, April 1, 1931, III, 320. 

The demonstration of the knee joint, espe- 
cially the cartilage, has been tried by injection 
of iodipin (iodinized oil) and air. Both have 
proved ver}- unsatisfactory. Uroselectan 
seemed to offer all the advantages for a con- 
trast medium which could be injected into the 
joint, and was tried in twelve patients. The 
technic is simple: From 40 to 60 cm. of a 
uroselectan solution are injected into the joint. 


Stereoscopic films are then taken immediate!}' 
after the patient has flexed and extended the 
knee several times. Rest for 24 hours after- 
wards is advisable. The injection is harmless, 
and only one patient reacted with a slightly 
elevated temperature for 24 hours; occasional- 
ly some pain in the knee was noticed, which, 
however, did not last long. One hour after 
the injection, the density of the contrast 
medium is already definitely lessened and after 
from 3 to 5 hours it cannot be demonstrated. 
The density is not marked enough to obscure 
the bone, and the aqueous solution allows a 
uniform distribution in the joint. Its use is 
indicated in all chronic or recurrent cases of 
exudates in the knee or in cases of injury' to 
the cartilage, but not in acute cases. It seems 
that this method may be the first step for the 
establishment of a diagnosis in injuries to the 
cartilage and meniscus. 

H. W. Hefke, M.D. 


EXPERIMENTAL STUDIES 

Further Study on the Influence of an 
Aqueous Extract of Suprarenal Cortex on 
the Growth of Carcinoma, Sarcoma, and 
Melanoma in Animals. Kanematsu Sugiura. 
Am. Jour. Cancer, April, 1931, XV, 707-724. 

This is a long detailed report regarding the 
effect of injections of suprarenal cortical ex- 
tract into animals and chickens bearing car- 
cinoma, melanoma, and sarcoma transplants, 
to which the reader is referred for details. 

The author concludes that single or repeated 
subcutaneous or intramuscular injections of 
the cortical tissues showed no curative, re- 
tarding. or accelerating influence upon the 
tumor growth. Neither early tumor ulcera- 
tions nor prolongation of life were noted in 
the tumor-bearing animals. 

John R. Cartv, M.D. 

Radiobiological Studies on Tissue Cul- 
tures. Hans Laser. Strahlentherapie, 1930, 
XXXVIII, 391. 

The author undertook an extensive study of 
the sensitivity of normal and malignant cells 
to radiation by the tissue culture method. The 
source of radiation was a silver tube, 5 mm. 
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pregnated eggs were irradiated. It appeared 
that the injur}' to the cells was proportional 
to the roentgen dose. The results were 
plotted, and they always approached an ex- 
ponential curve. The sperma seemed to be 
more sensitive to the roentgen rays than the 
ova. Irradiation carried out at intervals of 
five minutes following impregnation showed 
that the maximum injur}' takes place imme- 
diately after impregnation, decreases slowly, 
reaches a minimum during the metaphase, and 
increases again with the anaphase. 

Ernst A. Pohle, M.D., Ph.D. 


Experimental Cancer Research. William 
H. Woglom. Am. Jour. Med. Sci., Febru- 
ary, 1931, CLXXXI, 157. 

The author reviews the advances made in 
the past thirty years in experimental cancer 
research, and its possible relation to the cancer 
problem as applied to the human body. 

He finds that in this period a vast amount 
of material has been collected, many previous 
theories disproven, and research established 
on a rather firm and much naVrowed basis. 
A good start has been made on such problems 
as the chemical nature of a carcinogenic agent 
in tar, the intensity and duration of irritation 
required to initiate neoplasia, the relation of 
age to the development of cancer, etc. 

Roe J. Maier. M.D. 

Experiments Concerning the Influence of 
Short Electric Waves on the Growth of 
Bacteria. W. Haase and E. Schliephake. 
Strahlentherapie, 1931, XL, 133. 

The apparatus used by the authors for the 
production of electric waves of from .3.5 to 
20 meters is briefly described, employing a 
circuit devised bv Esau. They studied the 
following questions: Are bacteria injured or 
hilled if brought into the condenser field? 
Hoes the effect of the condenser field on bac- 
'cria nin parallel to the temperature? ^^'hat 
influence has the wave length? Is it possible 
lo influence infections in animals? 

Comparisons of cultures placed in the water 
hath at equal temperature with those in the 
electric field showed that the bacteria died 
quicker in the latter. Therefore, the increased 


temperature is not the only cause of death. 
In some bacteria the results obtained were not 
uniform. For staphylococcus, waves of 3.5 
and 20 meters have an optimal effect ; b-meter 
waves have little effect. If tuberculosis bacilli 
were injected into the knee joints of guinea 
pigs, a definite retardation of the pathologic 
process was noted if the animals were placed 
in the condenser field. 

Emphasis is laid on the statement that the 
results reported are only of a preliminary na- 
ture. Further studies must be undertaken be- 
fore the general therapeutic use of these elec- 
trical waves can be recommended. 

Ernst A. Pohle, M.D., Ph.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

The Differential Diagnosis between a 
Calcified Gall Bladder and Solitary Stone 
or Cyst. Franz Herz. Rontgenpraxis, April 
1, 1931, III, 307. 

By using different projections, the author 
shows that the calcified gall bladder may be 
seen either as a closed circle or as a pear-like 
structure. This facilitates the differential 
diagnosis from solitary stone or cyst. In the 
four cases which are described, the calcifica- 
tion of the gall bladder was not responsible 
for the symptoms, and one should not over- 
estimate its importance (in two cases -a 
hypernephroma was found). 

H. W. Hefke, M.D. 


Simultaneous Roentgenographic Visuali- 
zation of Gall Bladder and Urinary Organs. 
B. Varela Fuentes and P. Rubino. Deutsche 
med. Wchnschr., Feb. 27, 1931, LVII, 364. 

In patients with symptoms referring to the 
right upper quadrant, combined pyelography 
and cholecy.stography is often desirable. The 
authors carried out experiments on dogs and 
rabbits, and found that urosclectan and tetra- 
iodin may be injected without producing in- 
toxication. In clinical practice, the authors 
proceed as follows; Three grams of uro- 
selcctan are dissolved in 70 c.c. of double dis- 
tilled water. Three grams of tetragnost 
(Merck! are dissolved in 30 c.c. of water. 
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years was 1,151, with 296 deaths. Leitch, in 
1923, tried the effect of a Scottish blast- 
furnace tar on the skin of mice and, although 
it n^as continued for eight months, no tumors 
were produced. Others studying the action 
of different tars have come to the same con- 
clusion. In view of this evidence, the discov- 
ery that an extract of such a tar (Scottish 
blast-furnace) would lead to tumor develop- 
ment in mice, called for further inquiry. 

In the original experiment an ether extract 
of the blast-furnace tar was used. Twenty- 
five of the forty-five mice originally subjected 
to the tarring developed tumors. On histo- 
logical examination, seven of these were 
found- to be malignant. The fact that an 
ether extract of the tar was used suggested 
the possibility that the chemical treatment 
might have been responsible for this action. 
The experiment was then repeated with un- 
treated tar on two series of mice, the first of 
50, and the second of 100. In the first ex- 
periment the mortality was very high. but. in 
spite of this, five of the animals developed tu- 
mors, one of which was a spindle-ceii sarco- 
ma, and the other four were simple warts. 
The sarcoma developed under the treated area 
of skin. Of the 100 mice, 20 acquired tumors, 
2 of which were squamous carcinoma, and 
19 simple warts. 

The author believes that the onl}' conclusion 
is that the sample of blast-furnace tar used 
in these experiments, though not as potent as 
gas-tar, is definiteh' capable of inducing tu- 
mors in mice. To be sure that there was no 
difference in the tar used by the author and 
b}' other workers, a careful survey of the 
source of the tar was made, including chemical 
examination, and it was found to differ in no 
essentials from tar used b)' other workers. 
The author believes that the fact that gas-tar 
and blast-furnace tar are both carcinogenic, 
despite the differences in their chemical com- 
position, must be considered of some signifi- 
cance, particularly in relation to the contro- 
versy on the “specificity of carcinogenic 
agents.” 

So far, no case of skin cancer arising from 
contact with blast-furnace tar has ever been 
reported, but even if it be assumed that any 
agent which is carcinogenic for mice must 


necessarily also be carcinogenic for man, it is 
still not justifiable to presume that the work- 
men who handle the tar should necessari]3' de- 
velop cancer of the skin, for it is possible that 
they do not handle the tar frequently enough 
or for a sufficient length of time for the con- 
dition to develop, particularly as blast-furnace 
tar appears to be less potent than gas-tar. At 
the same time, it must be realized that regula- 
tions dealing with hygienic measures and 
medical inspection need not be so strict for 
blast-furnace tar workers as for those who 
come into contact with gas-tar, pitch, paraffin, 
and oils. Therefore, it is not unreasonable to 
imagine that, with more careful medical super- 
vision, cases of cancer, due to blast-furnace 
tar, may yet be found in those industries in 
which workmen are liable to come into inti- 
mate contact with the tar. 

H. J. Ullmann, M.D. 


The Influence of Red and Blue Rays on 
Growth. Fritz Ludwig and Julius v. Ries. 
Strahlentherapie, 1931, XXXIX, 485. 

Rats were kept in cages and exposed to 
either blue or red radiation; other rats were 
exposed to daylight filtered through ordinary 
glass serving as controls. A definite increase 
of growth was noted in the animals e.xposed to 
the red rays alone. It is suggested that the 
results of this experimental observation might 
be of use in pediatrics. 

Eenst a. Pohle, M.D., Ph.D. 


Radiobiologic Experiments on the Germ 
Cells of the Sea Urchin. H. and M. Langen- 
dorff. Strahlentherapie, 1931, XL, 97. 

The authors studied the effect of one qualify 
of roentgen rays on cells in different stages 
of mitosis. Ova and sperma of the sea urchin 
(PsawmecliiiHts miliaris) were e.xposed as fol- 
lows: 180 K.V., 5 ma., 3.0 mm. Ai, 10 X 
cm. field, arranged so as to avoid back-scatter- 
ing, from SO to 400 r. The variation in the 
exposure time was not more than in the ratio 
of one to two. Sperma was irradiated and 
used for the impregnation of normal eggs; 
eggs were irradiated and impregnated with 
normal sperma : eggs and sperma were iija- 
diated before impregnation, and, lastly, <m- 
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p)loric region was thought to be a leukemic 
tumor, but proved in the further course of the 
disease to be carcinomatous. One should not 
forget that tumors, of the gastro-intestinal 
tract especially, may show a leukocytosis with 
nnelocytes (Nageli). 

The roentgenologic appearance of two cases 
of cicatricial constriction of the stomach after 
ingestion of zinc chloride is described. If a 
diagnosis can be made from the history, the 
recognition is easy. If not, it is hard to dif- 
ferentiate it from an infiltrating tumor by the 
roentgenologic examination alone. 

In Uyo cases it is shown that one must be 
veiy careful in diagnosing a “malignant relief” 
from the appearance of the mucosa. Multiple 
tumor-like filling defects were presented, 
which, however, changed their appearance on 
repeated examinations. A normal mucosa was 
seen shortly afterward (five, respectively, one 
week later). Only this fact made a diagnosis 
of gastritis possible. 

H. W. Hefke, M.D. 


Serial Radiography of the Pyloro-duo- 
denal Tract: An Apparatus Answering All 
the Demands of the Technic. R. Herdner. 
Arch, d’filectricite Med., March-April, 1930, 
XXXVIII, 164. 

The author describes an apparatus which he 
has devised and constructed for the purpose 
of taking roentgenograms of the duodenum 
and pyloric antrum. These are deep abdom- 
inal organs and the shadow of the duodenum 
extremely mobile, intermittent, and transi- 
lorv, necessitating a rapid exposure when the 
roentgenographic method is used. The above 
disadvantages are likewise manifested during 
fluoroscopy, which is especially dangerous to 
•I’o operator. Because of the relative hnzine.s.s 
the shadow, one is tempted to further in- 
Cfease the penetration, likewise the danger of 
this method of examination. 

fn using this apparatus the author claims 
that much of the hazard is eliminated, for the 
uperator. shielded by a lead barrier, watches 
lor the appearance of the image of the pylorus 
ntui duodenum on the fluoroscopic screen, and 
ut thi.v instant, by means of a relatively simple 


device, he is able to Immediately fix the shadow 
on a film. 

T. N. Axt M.D. 


A Case of Leiomyosarcoma of the Stom- 
ach. Leon Schiff and Margaret Foulger. 
Jour. Am. Med. Assn., March 21, 1931, 
XCVI, 942. 

This is a case report of a white man, aged 
50. with no previous abdominal pain and no 
digestive disturbances other than occasional 
flatulence and eructation of sour material. A 
firm mass presenting a distinct edge and de- 
scending freely on inspiration was felt to ex- 
tend well below the left costal margin in the 
mid-clavicular line. It was thought to be an 
enlarged spleen. The red cells numbered 
4,500,000 per cubic millimeter and the hemo- 
globin was 55 per cent (Dare). 

A fluoroscopic examination revealed a large 
irregular niche in the lesser curvature of the 
stomach, several inches above the pydorus. 
This was interpreted as a subacute perforat- 
ing gastric ulcer, related to the mass thought 
to be spleen. 

Exploratory laparotomy showed a tumor 
mass in the posterior wall of the stomach, ex- 
tending upward to the lesser curvature. Inci- 
sion through the gastrocolic omentum elicited 
a large amount of foul smelling pus. At nec- 
ropsy, this proved to be a leiomyosarcoma, 
involving the lesser curvature and posterior 
wall, with an ulcer 7 mm. in diameter, which 
had perforated the posterior wall and commu- 
nicated with a walled-off abscess cavity’ in the 
lesser peritoneal sac. 

Chakles G. Sutherland, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

The Indispensable Uses of Narcotics in 
the Treatment of Diseases of the Gastro- 
intestinal Tract. Robert A. Hatcher. Jour. 
Am. Med. Assn., May 2, 1931, XCVI, 1475- 
1477. 

Diarrhea i.s the most common disease of the 
gastro-intestinal tract for which narcotics are 
used. -An understanding of the phy.siology and 
pliarmacologx- of tin's region is essential for 
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The uroselectan is injected first in about 15 
minutes and immediately after that, with the 
same needle, the tetraiodin is injected in about 
3 minutes. The injection is done at eight 
o’clock in the morning before the patient has 
taken any food and after the necessary prepa- 
ration of the bowels on the preceding day. 
Films are taken 15 and 45 minutes following 
the injection. The patient returns in 12 hours 
and 16 hours for additional films. If roent- 
genograms are taken 4 hours after the injec- 
tion, it is possible to make topographical stud- 
ies of the abdominal organs. 

Ernst A. Pohle, M.D., Ph.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Role of the Pyloric Sphincter, in the 
Behavior of Gastric Acidity. Robert Elman 
and A. P. Rowlette. Arch. Surg., March, 
1931, XXIl, 426. 

A study of the acid control of the pylorus 
was made, a theory which was advanced by 
Cannon in 1907. The authors state that acid on 
the stomach side opened the pylorus, and on 
the duodenal side closed it. 

From these studies they recommend the con- 
ception of the pyloric control of gastric acidity 
rather than that of unqualified acid control of 
the pylorus. They also discuss the clinical 
implications from this theory. 

Howard P. Dour, M.D. 


Foreign Bodies in the Gastro-intestinal 
Tract of Psychotic Patients. Hemy J. Kel- 
lum. United States Vet. Bureau Med. Bull., 
January, 1931, VII, 50. 

The author reports the case of a patient 
with dementia przecox of the catatonic type, 
who, on several occasions, attempted suicide. 
After hospitalization he developed many gas- 
tric attacks and it was discovered each time 
that these resulted from the ingestion of for- 
eign bodies of all varieties. In the final attack 
it was believed that all had passed, with the 
exception of a nail, the shadow of which was 
seen on the roentgenogram. Laparotomy re- 
vealed numerous pus pockets, with adhesions. 


but no foreign bodies. The patient subse- 
quently developed empyema and died. 

Postmortem e.xamination of the abdomen 
showed a mass of adherent intestine, which 
could not be separated. In this mass u’as 
found the nail and several other foreign bodies 
which were not opaque to the X-rays. In this 
case, a localized peritonitis had resulted which 
was followed by thrombosis and embolism. 
These, in turn, were followed by pulmonary 
infarction, with pyo-pneumothorax. 

The author does not believe it possible to 
base prognoses on the size, shape, and num- 
ber of foreign bodies. Medical treatment of 
an expectant nature should be tried first and 
surgeiy' resorted to only when definite indica- 
tions arise. 

J. N. Ane, M.D. 


The Roentgenologic Appearance of Rare 
Diseases of the Stomach. Kurt Kremser. 
Rontgenpraxis, April 1, 1931, III, 289. 

Several cases of rare diseases of the stom- 
ach are described. The first case is that of 
a lymphosarcoma of the stomach, which pre- 
sented itself as a large irregular filling defect 
on the greater curvature. Roentgenotherapy 
greatly reduced the size of the spleen, which 
was very large before treatment, but did not 
seem to influence the tumor of the stomach. 
An autopsy confirmed the diagnosis. 

Two cases of gastric syphilis are described. 
In One case the microscopic examination of 
the resected pylorus gave the typical appear- 
ance of a syphilitic process. The roentgen- 
ologic appearance was tliat of a pyloric malig- 
nancy. Another case showed a consistent 
hourglass-like contraction in tlie median part. 
It is conceded by all authors that a definitu 
differential diagnosis between sarcoma, lym- 
phogranuloma, syphilis, or tuberculosis of the 
stomach from a carcinoma cannot be made 
roentgenologically. 

Leukemic infiltration of the gastric mucosa 
is described. There were many oval and 
fairly well circumscribed small defects visible 
on roentgenologic examination. In another 
case the blood picture indicated a myelogenic 
leukemia. An irregular filling defect in the 
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jivloric region was thought to be a leukemic 
tumor, but proved in the further course of the 
disease to be carcinomatous. One should not 
forget that tumors, of the gastro-intestinal 
tract especially, may show a leukocytosis with 
myelocytes (Niigeli). 

The roentgenologic appearance of two cases 
of cicatricial constriction of the stomach after 
ingestion of zinc chloride is described. If a 
diagno-sis can be made from the history, the 
recognition is easy. If not, it is hard to dif- 
ferentiate it from an infiltrating tumor by the 
roentgenologic examination alone. 

fn two cases it is shown that one must be 
very careful in diagnosing a “malignant relief” 
from the appearance of the mucosa. Multiple 
Uimor-like filling defects were presented, 
which, however, changed their appearance on 
repeated examinations. A normal mucosa was 
seer! shortly afterward (five, respectively, one 
week later). Only this fact made a diagnosis 
of gastritis possible. 

H. W. Hefke. M.D. 


Serial Radiography of the Pyloro-duo- 
denal Tract: An Apparatus Answering All 
the Demands of the Technic, R. Herdner. 
Arch, d’filectricite Med., March-April, 1930, 
XXXVIII, 164. 

fhe author describes an apparatus which he 
has devised and constructed for the purpose 
of taking roentgenograms of the duodenum 
and pyloric antrum. These are deep abdom- 
'nal organs and the shadow of the duodenum 
's extremely mobile, intermittent, and transi- 
tory, necessitating a rapid exposure when the 
roentgenographic method is used. The above 
disadvantages are likewise manifested during 
hiioroscopv. which is especially dangerous to 
the operator. Because of the relative haziness 
of the shadow, one is tempted to further in- 
crease the penetration, likewise the danger of 
this method of e.xamination. 

In using this apparatus the author claims 
that niucli of the hazard is eliminated, for the 
operator, shielded by a lead barrier, watches 
tor the a[)pcarancc of the image of the pylorus 
ond duodenum on the fluoroscopic screen, and 
ot tlii.>i in.ctant, liy means of a relatively simple 


device, he is able to immediately^ fix the shadow 
on a film. 

J. N. Ane, M.D. 


A Case of Leiomyosarcoma of the Stom- 
ach. Leon Schiff and Margaret Foulger. 
Jour. Am. Med. Assn., March 21, 1931, 
XCVI, 942. 

This is a case report of a white man, aged 
50, with no previous abdominal pain and no 
digestive disturbances other than occasional 
flatulence and eructation of sour material. A 
firm mass presenting a distinct edge and de- 
scending freely^ on inspiration was felt to ex- 
tend well below the left costal margin in the 
mid-clavicular line. It was thought to be an 
enlarged spleen. The red cells numbered 
4,500,000 per cubic millimeter and the hemo- 
globin was 55 per cent (Dare). 

A fluoroscopic examination revealed a large 
irregular niche in the lesser curvature of the 
stomach, several inches above the pydorus. 
This was interpreted as a subacute perforat- 
ing gastric ulcer, related to the mass thought 
to be spleen. 

Exploratory laparotomy^ showed a tumor 
mass in the posterior wall of the stomach, ex- 
tending upward to the lesser curvature. Inci- 
sion through the gastrocolic omentum elicited 
a large amount of foul smelling pus. At nec- 
ropsy, this proved to be a leiomy'osarcoma, 
involving the lesser curvature and posterior 
wall, with an ulcer 7 mm, in diameter, which 
had perforated the posterior wall and commu- 
nicated with a walled-ofif abscess cavity in the 
lesser peritoneal sac. 

Charles G. Sutherland, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

The Indispensable Uses of Narcotics in 
the Treatment of Diseases of the Gastro- 
intestinal Tract. Robert A. Hatcher. Jour. 
Am. Med. Assn., May 2, 1931, XCVI, 1475- 
1477. 

Diarrhea is the most common disease of the 
gastro-intestinal tract for which narcotics are 
used. -A.n understanding of the physiology and 
pharmacology of this region is essential for 
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the treatment of diarrhea. The diet exerts a 
profound influence on the entire digestive tract. 
The roles of the S3'mpathetic, the vagus, and 
the plexuses of Auerbach and Meissner in the 
normal gastro-intestinal tract are not known. 
.Diarrhea results from exaggerated normal 
peristalsis, frequent^ with excessive secretion ; 
hence the necessity of discussing the normal 
movements of the gastro-intestinal tract. For 
children, the official chalk mixture or lime 
water is recommended. Papaverine is less 
certain and prompt than morphine. Codeine 
has comparatively little inffiuence in the in- 
testinal peristalsis. 

Because the common causes of diarrhea and 
the methods of treating it differ in many ways 
in infants and in adults, these are considered 
separately. 

Treatment is divided into "correction of 
causes” and “drugs.” Patients should be 
trained to observe aiy' disturbing effect of 
various foods. Enemas are preferred to 
cathartics for dry, hard, impacted feces. 
Hydrochloric acid is an extraordinarily active 
antiseptic. Castor oil is a mild non-irritating 
laxative, useful in children and adults. Potas- 
sium and sodium tartrate or magnesium sul- 
phate is equallj' effective. The earlv adminis- 
tration of morphine or opium may do incalcul- 
able harm. Bismuth subcarbonate is prefer- 
able to .the subnitrate. Tannic acid in the form 
of gambir or acet3'Itannic acid is useful. 
Hypnotics of the barbital type allay nervous- 
ness and frequently diminish intestinal peri- 
stalsis. 

Charles G. Sutherlanp, M.D. 


Roentgen Therapy of Gastric and Duo- 
denal Ulcers. A. Grosglik. Strahlenther- 
apie, 1931, XL, 286. 

Twenty cases of ulcer of the stomach and 
11 cases of ulcer of the duodenum were 
treated by roentgen rays (180 K.V., 0.5 Zn 
or Cu -f- 4.0 Al, from 75 to 100 per cent 
er3'thema surface dose, distributed over from 
5 to 7 days; 1 iarge anterior and posterior 
field). One series was given in 12 cases, 2 
series in 8 cases, and 3 series in II cases. The 
intervals between the series were from one to 
several months. Nausea followed the treat- 


ment in U patients, 4 developed rather severe 
X-ray sickness, and 5 could not he traced. 
The remaining 26 \vere observed for from 3 
months (11) up to 6 and 12 months (25). 
The most striking result was the relief from 
pain. It disappeared completely in 5 out of 
the 1 1 cases j 3 had less pain but it returned 
after meals, and 2 obtained temporar}- relief. 
Four out of the 15 cases had no pain during 
the entire period of observation. In 9, it dis- 
appeared for several months but returned 
within a year. In 2, there was only a slight 
improvement, and one case developed a recur- 
rence which necessitated operation after six 
months. The relief from pain did not begin 
immediately after the first treatment, but took 
from several days to as many weeks before 
the effect became noticeable. Other symptoms 
as, for instance, flatulence, constipation, bleed- 
ing, lack of appetite, nausea, and vomiting 
were often favorabl3' influenced before the 
pain decreased. 

The paper concludes with a discussion of 
the possible mechanism of the effects of 
roentgen ra3'S on gastric and duodenal ulcers. 

Ern'st a. Pohle, M.D., Ph.D. 


A Case of Pyloric Obstruction Respond- 
ing to Medical Treatment. Walter de M. 
Scriver. Canadian Med. Assn. Jour., Jan- 
uary, 1931, XXIV, 99. 

This is a case report of a patient, a male, 
73 3’ears of age, who, up to the middle of 
April, 1930, had enj03"ed good health. At that 
time he first noticed a dull pain in his upper 
abdomen, associated with constipation and an- 
orexia. Three weeks later he commenced to 
vomit, at first at intervals of one or two 
dai'S, large amounts of coffee-ground material, 
which came up suddenl3’, with very little asso- 
ciated nausea. Later the vomiting became 
more frequent, usual^' an hour or two after 
meals, with relief of the paiu. The loss of 
weight was marked, and his strength failed 
rapidly. 

A barium examination was reported as fol- 
lows: “After six hours, about 50 per cent of 
the meal remains in the stoniaci) — the rest lies 
in the ileum. The stomach is large, J -shaped, 
is seen to contain fluid, and has no irregu- 
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hrities. Good peristalsis, but no cap forms. 
Twenty-four hours later, about 50 per cent of 
tk meal remains in the stomach.” 

An X-ray diagnosis was made of ‘‘pyloric 
stenosis, caused probably by a duodenal ulcer, 
and giving rise to at least twenty-four-hour 
retention.” 

On account of his age and poor physical 
condition, operation was not advised. The 
stomach was washed out twice daily, and in- 
travenous injections of 400 c.c. of 20 per cent 
glucose in normal saline, followed by 100 c.c. 
of normal saline, were given morning and 
night. In addition, on the third day% feedings 
of 250 c.c. of orange juice, eggnog, or milk, 
in rotation, were given every three hours dur- 
ing the day. For some time there was no 
change in the gastric retention, but, as he re- 
fused operation, the treatment was continued, 
gradually increasing the feedings. With the 
morning gastric residue at 600 c.c. the pa- 
tient was sent home with instructions to fol- 
low the same diet and wash out the stomach 
each morning before taking food. He was 
observed at frequeirt intervals, and as the gas- 
tric residue gradually reduced, the feedings 
were increased. In six months’ time, the gas- 
tric morning residue completely disappeared, 
and tlie lavages reduced to one a week. The 
patient feels much better, has gained thirty 
pounds in weight, and attends to his usual 
business. A recent X-ray' examination showed 
the stomach empty at six hours. The stomach 
"as normal in size and tone, and a normal 
duodenal cap was seen. 

Tills extremely' interesting case is from the 
l^cpartment of Medicine, McGill University’ 
Gliiiic, Royal Victoria Hospital, Montreal. 

L. J. Cartek, Ar.D. 


GENITO-URINARY TRACT 
(THERAPY) 

Iliathermy in Nephritis. W. Ewig. 
Deutsche med. Wchnschr., Jan. 9, 1931, 
TVlI, 51. 

hollowing an analysis of the effect of dia- 
theniiv on the kidney function, and the report 
of two cases of acute nephritis that had 
heen bendited by diathermy, the author pre- 


sents the following conclusions : Diathermy of 
the normal kidney' leads to an increased diure- 
sis; acute glomerular nephritis is influenced 
materially' by intense diathermy' to the kid- 
neys; eclamptic conditions usually disappear 
without any' other therapeutic measures, if 
diathermy is given to the kidneys and to the 
head. In sub-chronic and chronic nephritis, 
the results are questionable. The cerebral 
symptoms of kidney insufficiency' are influ- 
enced favorably' by' diathermy' applied to the 
head. 

Ernst A. Pohle, M.D., Ph.D. 


Treatment of the Insufficient Kidney by 
Thyroid Extract and Roentgenotherapy. 
A. Hermann Miiller. Deutsche med. 
Wchnschr., Feb. 6, 1931, LVII, 230. 

In two cases of uremia, due to arterioscle- 
rotic kidney' disease and to sub-chronic glo- 
merular nephritis, the author obtained consid- 
erable improvement following the administra- 
tion of thyroid extract and X-ray therapy to 
the kidneys. The technic was as follows: 
170 K.V., f ma., 30 cm. F.S.D., 8 X 10 sq. 
cm. field, 0.^ mm. copper plus 1.0 mm. alumi- 
num, 70 per cent E.D. The effect of this treat- 
ment on the diuresis, the disappearance of al- 
bumin from tlie urine, and the drop of the 
blood pressure were particularly' striking. 

Ern.st a. Pohle, M.D., Ph.D. 


GRENZ RAYS 

Grenz-ray Therapy in Skin Diseases. 
Franz Blumenthal and Lothar Bohmer. 
Deutsche med. Wchnschr., March 6, 1931, 
LVII, 404. 

In Grenz-ray therapy, the exact measure- 
ment of the quality and quantity of radiation 
is of prime importance ; besides this, the cor- 
relation of the physical dose with the biologic 
effect must be established. The authors be- 
lieve that the safest metliod is to determine 
the threshold erythema, since marked pigmen- 
tation remains for a long time following high 
doses. In view of the fact that severe ery- 
thema i-eactions have been observed even in 
institutions where the dose is carefullv con- 
trolled by ionization measurements, the general 


180 


RADIOLOGY 


use of these long wave lengths of roentgen 
rays can not be advocated. In their own clinic, 
the authors have applied from 400 to 500 r 
at from 9 to 10 K.V., 10 ma., 12 cm. F.S.D., 
at intervals of from one to two weeks, up to 
three times per area. 

A comparison of the results obtained in a 
number of skin diseases with those following 
ordinar)- roentgen therapy revealed the fact 
that there e.xisted apparenth^ no difference in 
the results, e.xcept for a somewhat slower ac- 
tion of the Grenz rays. The general body ex- 
posure did not lead to different results in the 
authors’ experience than those obtained b\- 
ultra-violet irradiation. 

Ernst A, Pohle, M.D., Ph.D. 


Therapy with Long Wave Length X-rays 
(Grenz Rays). Francis Carter Wood and 
George M. MacKee. Jour. Am. Med. Assn., 
Jan. 10, 1931, XCVI, 111 (Reprinted in 
“Radiology," May, 1931, XVI, 697). 

It has long been known that the commer- 
cial X-ra)' tube emits practicallj' no X-rays 
when run at a voltage of 10 kilovolts or less. 
The reason for this is the high absorptive 
power for the long wave length rays of the 
glass from which tubes are made. Lindemann 
showed that if a lithium borate glass was 
used, and the thickness kept low. X-rays of 
considerably longer wave length would escape 
from the tube than if ordinarj' glass were 
used. 

The special tube which is most popular for 
this purpose is a small, water-cooled, unipolar, 
hot-cathode glass tube which, with the excep- 
tion of the Lindemann glass window, is en- 
cased in a metal housing. The tube is delicate 
and its life is likely to be short. It is im- 
portant not to touch the Lindemann glass win- 
dow. 

The biologic effects, apparatus, tube, and 
cutaneous reactions are described and dis- 
cussed. 

The best field for Grenz-raj' therapy is in 
dermatolog}'. While the radiation is a valu- 
able therapeutic agent, it is less efficacious, less 
versatile, and more time-consuming than 
X-rays of shorter wave length. In spite of the 
higher degree of safety, the method is not yet 


suitable for use b)- others than those who have 
been adequately trained in X-ra)’ work. 

It is especially suitable when it is necessary- 
to avoid temporary or permanent injury to 
important organs and to glandular apparatus 
in or under the true skin, such as hair roots, 
sebaceous and sweat glands, testes, and the 
ej'es. The method is comparatively safe and 
very- useful for patches of various dermatoses 
located on the scrotum, eyelids, and scalp — 
eczema, psoriasis, lichen planus, lupus vul- 
garis, and basal-cell epithelioma. 

Good results for the indirect Grenz-ray 
treatment are claimed for gastric ulcer, gastric 
hy-peraciditj-, Banti's disease, polycythemia 
rubra, hypothy-roidism, dysmenorrhea, oli- 
gomenorrhea, amenorrhea, hypertrichosis, as- 
thenia, arthritis deformans, asthma, pertussis, 
angina pectoris, and spastic constipation. In- 
direct treatment was used successfully in a 
number of skin diseases such as acne vulgaris, 
acne rosacse, universal erythroderma, and ur- 
ticaria. The effect on acne rosaca: is said to 
be especially- good. Exophthalmic goiter, 
Hodgkin’s disease, and leukemia are not favor- 
ably influenced. The results of indirect Grenz- 
ray- treatment have not y-et been corroborated 
to any- extent, and only a few cases of each 
disease have been reported. 

A comprehensive bibliography is appended, 
as "suggested references for future reading. 

Charles G. Sutherland, M.D. 


The Treatment of Lupus Vulgaris with 
Grenz Rays. B. Spiethoff. Strahlenther- 
apie, 1931, XL, 245. 

The author has obtained excellent results 
with borderline rays, in the treatment of lupus 
vulgaris. He applied rather high doses, 
namely, from 4,600 to 25,000 r in one sitting 
(9 K.V., 10 ma., 2.5 cm. F.S.D.). At 
cm. distance the diameter of the exposed area 
is about 3 centimeters. The total cost of the 
treatment was usually- very- reasonable. This 
is an important economical factor, i^wer 
doses (1,150 to 2,300 r) are indicated if the 
active lesion lies in an atrophic area. 
exact procedure must be adapted to the partic- 
ular needs of each case. 
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A number of photographs showing patients 
before and after treatment are appended. 

Ernst A. Pohle, M.D., Ph.D. 


GYNECOLOGY AND OBSTETRICS 
The Diagnostic Value of Radiology in 
Obstetric Practice. Noel Hyphen British 
Jour. Radiol., April, 1931, IV, 171. 

This article deals with the roentgenologic 
studies made on 105 selected cases from 18,000 
routine obstetric cases passing through the 
Antenatal Department of Queen Charlotte’s 
Hospital. The author considers antenatal ra- 
diographic examination as a definite additional 
diagnostic method of value in reducing both 
the maternal and fetal mortality rate. 

With films of good technical quality, be- 
ginning ossification of the head and spine 
should be demonstrable consistently after the 
sixteenth week. Methods of lipiodol injection 
into the uterus, pneumoperitoneum, etc., for 
tarlier diagnosis, may contribute supportive 
evidence to the presumptive diagnosis of preg- 
'innc}’, but the findings are, of course, not 
pathognomonic. 

Ovarian cyst, complicating or simulating 
Pregnancy, may be recognized b}' showing the 
fetus pushed to one side, and a large homo- 
geneous shadow occupx'ing the remainder of 
the abdomen. 

Disproportions of the presenting part to the 
pelvic inlet and intemal pelvic measurements 
may be made. In the latter procedure, the 
author uses an ordinary metal pelvimeter, ap- 
plied to the spine of the fifth lumbar vertebra 
and Symphysis pubis, in order to get the inlet 
parallel to the film. To determine the actual 
diameter from the film measurements, he util- 
'ws this factor of correction : 

JTiilicdi^t.^nt-e from filml — (ni^ tniicc of fi fth lutntor spiiic) 
(Tube diftance from film) 

Delvic bone deformities in the nature of 
Ix'ny tumors or kyqihotic or rachitic pelves can 
libewise be shown radiographically 
The demonstration of the ossified epiphyseal 
«nter at the lower end f)f the femur is con- 
sidered the best X-ray evidence of the fetus 
f'^'ing at term. Complicated presentations 
(more often in multiple pregnancy) and fetal 
abuorinalities ( anenceidialy. hydrocephaly) , 


etc., are usually clearly^ demonstrable at a def- 
inite interval before term. 

The roentgenograms accompanying the arti- 
cle are of unusually good quality. 

J. E. Habbe, M.D. 


Roentgenologic Diagnosis of a Quadruplet 
Pregnancy. G. J. Pfalz. Rontgenpraxis, 
April 1, 1931, III, 328. 

The diagnostic value of a roentgenologic 
examination in anomalies of the later preg- 
nancy has been definitely' established. The 
film is the first one, to the autlror’s knowledge, 
to show quadruplets. Repeated roentgeno- 
grams were made during the delivery, and 
were of value for the prognosis and treatment. 

H. W. Hefke, M.D. 


Birth of a Living Child after Irradiation 
of Carcinoma of the Portio. E. Philipp. 
Ztschr. f. Geburtsh. u. Gynak., Dec. 30, 1930, 
XCIX, 179. 

The author gives a detailed report of a case 
in xvhich a living, normal child was born to a 
V-para, aged 45, three years after radium 
irradiation of the portio for carcinoma, which 
resulted, three months after treatment, in 
abortion of a pregnancy existing at the time. 
Examination three years after the birth of 
the child showed severe shrivelling of the 
portio and shortening of the vaginal arch, with 
the uterus small and anteflexed. According to 
the woman’s own statement, the delivery re- 
quired a slightly longer time than was the 
ca.se in earlier labors, but was accomplished 
without artificial aid. 

In his comment on the case, the author 
makes the statement that radium offers the 
only possibility for treating carcinoma xvitbout 
destroying the function of the uterus and the 
ovaries. 


X-rays in the Diagnosis of Pregnancy: 
Are They Injurious to Fetus or Ovary? L. 
H. Garland. California and Western Med., 
March. 1931, XXXIV, 150. 

The author endeavors to show that from 
the third month on, with good technic, the 
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fetal shadows should show on the X-ray film. 
They \vill be faint, except in perfect films, and 
show the spine as a row of beads and the oc- 
ciput as a crescent ; later the thin lines of the 
rib cage are shown. The oblique position is 
often helpful when the parts are small and 
overlie the sacrum. In the experience of the 
author, the spine and occiput have been dem- 
onstrated after the twelfth week. After the 
fourth month, with good technic, a positive 
diagnosis should be made without exception, 
unless the patient is excessively stout. 

He also discusses the question of injurious 
effect of irradiation of the fetus in uiero and 
can find no report of a single injury to the 
mother or fetus when the X-rays have been 
used for purely diagnostic purposes. Again 
he makes the assertion that the X-ray demon- 
stration is the earliest positive proof of 
pregnancy. 

F. B. Sheldon, M.D. 


Physical Methods of Treatment in Gyne- 
cology. Friedrich Voltz. Therap. d. Gegenw., 
January, 1931, LXXII, 29-34. 

In this article the author reports the results 
of X-ray treatment of carcinoma of the 
female genital organs in the Doderlein Insti- 
tute in Munich. During the ten-year period 
from 1913 to 1923, a total of 1,319 cases of 
carcinoma of the cervix were treated with 
X-ray therapy. Of this number, 222 were 
free from recurrence at the end of a five-year 
period, making a recover)' percentage of 15.4. 
It should be noted that the 1,319 cases in- 
cluded the incurable ones and those with bad 
prognosis. During the period from 1923 to 
1925, an additional group of 171 cases was 
treated. Among these were 40 cases free from 
recurrence at the end of the five-year period, a 
recovery percentage of 23.3. The improve- 
ment over the earlier group the author attrib- 
utes to improved methods of treatment. 

Divided into groups, according to the 
classification of Doderlein, the recovery sta- 
tistics were as follows ; 

Group I, operable cases .41 per cent 

Group II, borderline cases 23 percent 

Group III, inoperable cases 11 per cent 

Group IV, incurable cases 4 cases 


Similar results were obtained in the other 
genital carcinomas ; the statistics for body of 
the uterus were as follows : 


Total material .41 percent 

Operable cases 66 per cent 

Recurrent cases 10 per cent 


For carcinoma of the vagina and vulva, the 
recovery percentages were 5 and 12 per cent, 
respectively. 

The author compares these statistics with 
the averages obtained from the figures given 
in the literature which he found to be as fol- 
lows : 

Carcinoma of the cervix (percentage of 

all cases) 17.4 per cent 

Carcinoma of the cervix (operable and 

borderline) .42.7 per cent 

Carcinoma of the body of uterus (per- 
centage of all cases) 35.6 per cent 

Carcinoma of the body of uterus (oper- 
able cases) 56.5 per cent 

In the remainder of the article the author 
discusses the use of X-ray therapy in tempo- 
rary sterilization, menorrhagia, and metro- 
pathia. There is also a discussion of light 
treatment, with the various types of lamps, 
and of electrotherapy. 


The Gynecologic Measurement of the 
Pelvis by Means of the Roentgen Rays. 
IValter Schaefer. Rdntgenpraxis, Feb. 1, 
1931, III, 97. 

The rather extensive literature on the sub- 
ject of pelvic measurement by means of the 
X-ray is reviewed. The technical difficulties 
and the routine, as followed by the author, 
are described in detail. The conclusions 
reached by the author state that it is possible 
to get correct measurements of the pelvis. It 
is, however, not yet possible to measure the 
head of the fetus with any amount of cer- 
tainty. The relationship of the size of the fe- 
tal head and the bony pelvis is the most im- 
portant factor for the obstetrician, and the 
roentgenologic examination has not yet 
achieved success in this particular question. 
In spite of it, the measurement of the pelvis 
by means of the X-ray, which is correct if 
proper technic is used, has been of valuable 
help in many cases. 

H. W. Hefke, M.D. 
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The Three-field Method of Castration and 
its Value. W. Dietrich. Rdntgenpraxis, 
Feb. 15, 1931, III, 186. 

Holfelder’s three-field method of castration 
is highly recommended by the author as a 
further improvement over other technics. 
One hundred fifty patients have been treated 
in this way. An application of 270 r over the 
uterus and ovaries is successful in all patients 
between the ages of 35 and 40, arid the nearer 
the climacteric, the smaller the dose. There is 
no question but that irradiation therapy is su- 
perior to surgery in most cases. The surgical 
mortalit}- is still about 3.5 per cent, while a 
statistical survey of 11,341 irradiated cases 
showed a mortality of onty 0.18 per cent. 
Compared with other methods (Seitz and 
Wintz, Gauss, Beclere, Fiirst), the one of 
Holfelder has the advantage of the most 
homogeneous distribution of the rays, the 
greatest safety, and the shortest time of ap- 
plication. 

H. W. Hefke, M.D. 


LIGHT THERAPY 

Effect of Light on Bacteria. O. Winter- 
stein. Strahlentherapie, 1931, XXXIX, 619. 

In the study of the bactericidal effect of 
light, one must differentiate between the ef- 
lect on bacteria in cultures and bacteria in 
their natural surroundings. Experiments as to 
the bactericidal action of ultra-violet ray's 
from a quartz mercury vapor lamp led the 
author to the following conclusion : It is pos- 
sible vciy easily to kill bacteria which settle 
down on the floor or on the surface of objects. 
Hocteria suspended in air can be decreased in 
number by ultra-violet light. Garden soil 
<^ouId not be sterilized by an exposure of one 
hour. Irradiation of the human skin with 
'iltra-violct light reduced the number of bac- 
toria considerably. In infected wounds in hu- 
nwn beings even high doses did not kill all 
bocteria. This procedure has, therefore, no 
great practical value. Dried pus exposed for 
one hour became sterile. If the layer of pus 
'’■as made a few millimeters thick, pneumo- 
eocci and streptococci were not killed. Silk 


used for surgical sutures rvhich had been con- 
taminated with staphylococci, streptococci, and 
coli could not be sterilized- by an exposure of 
one hour at 75 cm. distance. 

An extensive bibliography (over 4 pages, 
small print) is appended. 

Ernst A. Pohle, M.D., Ph.D. 


Concerning Ways and Means to Shorten 
Heliotherapy and Make It More Effective. 
Charles Brody. Strahlentherapie, 1931, 
XXXIX, 764. 

Analysis of the present methods of light 
therapy and six years' experience in a great 
number of cases led the author to the conclu- 
sion that usually the dose applied in heliother- 
apy’’ is too high. A temporary improvement is 
often nullified because the treatment has been 
carried on without interruption and continued 
for too long a time. The pigmentation and the 
lowered susceptibility hinder any further 
progress in healing. Pigmentation alone is 
no indication for the prognosis. As a number 
of case reports show, a pigmentation produced 
too quickly may lead to undesirable results. It 
is necessary to reduce the single dose and in- 
terrupt the treatments at certain intervals. 
After de-pigmentation has been brought about, 
a new series of treatments may be started, and 
a favorable reaction expected. The author 
combines heliotherapy with exposure to the 
mercury vapor lamp and a carbon arc lamp. 
The teclmic is given in detail. 

In conclusion, it is emphasized that daily 
sun treatments of from tliree to six hours are 
too long — they should not exceed one hour. By 
inserting intervals to permit recovery' of the 
skin, the total duration of the treatment can 
be shortened considerably. 

Ernst A. Pohle, AI.D., Ph.D. 


Our Knowledge of the Quartz Mercury 
Vapor Lamp. V. Wucherpfennig. Strah- 
lentherapie, 1931, XXXIX, 663. 

The autlior conducted a number of tests 
with a quartz mercury vapor lamp. He con- 
firmed the findings of other obscn’crs as to the 
closing and opening of the hood: opening 
leads to a drop in the potential and closing to 
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an increase. This may be explained by a 
change in the temperature surrounding the 
burner. The output is not directly related to 
the watt input, but depends upon the potential 
across the arc. In other words, the same 
product of volt, times amperes, leads to differ- 
ent intensities in the emission if the volt factor 
varies. A drop in the potential cannot be 
counterbalanced by a rise in the current. One 
test showed the following relations: lamp 
burned at 135 volts, 2.5 amperes equaling 338 
watts; erj-thema time 3.15 minutes. At 96 
volts, 3.75 amperes, also equaling 338 watts, 
the output dropped to 25 per cent. It is sug- 
gested, therefore, that a rheostat be placed in 
the current for balancing line fluctuations of 
plus or minus 10 per cent, and check it by a 
voltmeter. A thermostat in the hood could 
serve as control for the burner current. Grad- 
uation in degrees or in arbitrar}' units also 
seems advisable. 

Ernst A. Pohle, M.D., Ph.D. 


Remarks Concerning Various Sources of 
Artificial Light in Practice. A. Laqueur. 
Strahleritherapie, 1931, XXXIX, 643. 

This is a brief discussion of the relative 
merits of a number of lamps available on the 
German market, with particular emphasis on 
the practical viewpoint. 

Ernst A. Pohle, M.D., Ph.D. 


A Method for the Absolute Measurement 
of the Erythema-producing Rays of the 
Quartz Mercury Vapor Lamp. O. Gaertner 
and G. Klovekom. Strahlentherapie, 1931, 
XL, 383. 

A measuring method for the radiation of 
the quartz mercurj" vapor lamp below 3,600 
A. has been worked out by the authors. It 
is based on the fact that silver barely reflects 
radiation below 3,600 A. and is, therefore, 
easily heated by the shorter wave lengths. A 
small silver strip is placed over the joints of 
the thermocouple. For measuring the total 
output, a blackened manganin strip was used. 
The results with this arrangement were fairly 
satisfactor)’. 

Ernst A. Pohle, M.D., Ph.D. 


The Transparency of the Human Skin in 
the Region of 0.3-2.0 Micron. 0, Gaertner. 
Strahlentherapie, 1931, XL, 377. 

The author studied the transparency of the 
human skin for different wave lengths. A 
nitra lamp and a quartz mercurj^ vapor lamp, 
in connection with a monochromator and ther- 
mocouples, %vere used. It appeared that in 
the region of 1.5 to 0.7 micron, the skin is most 
transparent and there is very little dependence 
of the wave length. Above 1.5 micron the 
transparency drops, showing the greatest in- 
dividual differences in the violet and ultra- 
violet. Very little variation was found in the 
examined cases between 1.5 and 0,7 micron. 

Ernst A. Pohle, M.D., Ph.D. 


The Protective Function of the Skin 
against Light Rays. G. Miescher. Strah- 
lentherapie, 1931, XXXIX, 601. 

The author discusses the literature dealing 
with the protective properties of the skin 
against over-exposure to light. For a long 
time it was believed that the pigmentation was 
Nature’s screen against ultra-violet rays. Ex- 
periments of his own convinced the author, 
however, that the thickness of the epithelium 
is, in all probability, the most important fac- 
tor. This does not mean, of course, that the 
pigmentation, is without any influence, partic- 
ularly if it appears in the upper layers of the 
skin. Little is known as to the biologic effect 
of other spectral ranges. It may be assumed, 
though, that hj'peremia and sweating are the 
reactions of the skin to prevent over-heating 
following exposure to red and infra-red light. 

Ernst A. Pohle, M.D., Ph.D. 


The Problem of Dosage in Heliotherapy 
of the Inner Organs. P. Roussel. Strahlen- 
therapie, 1931, XXXIX, 787. 

The dosage in heliotherapy depends on 
many factors; the most important aje the 
clinical form of the disease, the individual 
susceptibility of the patient, and the intensity 
of the sunlight available. A fundamental rele 
is to interrupt the exposure if the patient 
shows fatigue. The treatment schedule is sub- 
divided into three groups: patients whose 
treatment can be prolonged by five minutes 
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per day, by ten minutes per day, and by fif- 
teen minutes per da}'. In the first group, only 
the lower legs are exposed, tlien are added tlie 
thighs; after about a month the abdomen, and 
lastly the tliorax. This sdiedule must, of 
course, be modified in eacdi case by tlie attend- 
ing physician, based on clinical obser\'ations of 
the patient. 

Erxst a. Pohle, AI.D., Ph.D. 


Stimulating Irradiation with Quartz Lamp 
in Constipation. Maximilian Griinsfeld. 
Ztschr. f. d. ges. physik. Ther., Nov. 24, 
1930, XL, 28-30. 

The author reports his results in 15 cases 
of constipation treated with quartz lamp 
irradiation. Two cases failed to respond but 
the other 13 showed decided improvement ; in 
some the recovery was permanent and in 
others repeated irradiation was done witli good 
results. In irradiation the author used 
burners wth a constant current voltage of 220. 
The distance was cltosen according to the 
sensitivity of the patient but irradiation was 
done in such a way as to induce a pronounced 
light erj'thema. The average distance was be- 
tween 50 and 70 cm., and the time of expo- 
sure to the rays varied from 10 to 20 minutes. 
In some cases one irradiation was sufficient ; 
m those in which repetition was necessar}- it 
was not done until all of tlie S}'mptoms of ir- 
ntation had disappeared completely. 

Supersensitivity and Desensitivity to 
Light in the Origin and Treatment of Neo- 
plasms: Study of an Actinic Theory of 
Cancer. R. Grynkraut. Arch, d’filectricite 
Med., March-April, 1930, XXXVIII, 173. 

In this discussion of the relationship of va- 
rious factors in the origin and treatment of 
«nccr, the author considers that the actinic 
theori- does not oppose otlier views, for, being 
of a more general nature, it rather unites, 
tla.ssifics, and explains them. 

It is believed that cellular division emits .i 
bght which has been found by Reiter and 
Gabor to lie in the ultra-violet spectrum, with 
a wave length of 340 /t. Muscles during con- 
traction, according to Siebert, Frank, and 
Popoff, and the circulating blood during oxida- 


tion, as shown by Gurvitsch. act as sources of 
this light, which Gurvitsch described as 
“mitogenetic,” for it was believed to influence 
the division of the nucleus of the resting cell. 
The circulating blood also contains potassium, 
which is radio-active. Zwaardemacker and 
Feenstra, after maintaining cardiac contrac- 
tions in Ringer’s solution, were able to replace 
tlie potassium by roentgen rays of 2,000 volts, 
and by cathode rays. 

The author believes that tlie two factors 
wdiich act togetlier on the nucleus of the cell 
are tlie light agent and its sensitizer. This 
action is greater on tlie cell during division 
tlian when at rest. It ivas further observed 
that tlie effect of this light on a sensitive ob- 
ject was cumulative, as a feeble actinic agent 
which acted over a long period of time pro- 
duced the same effects as one of greater in- 
tensit}'.' Partlienogenesis has resulted from 
tlie application of very small quantities of 
radium to the eggs of sea-urchins and tritons. 
Since the egg was a cell sensitized to these 
agents, nuclear division resulted. This sensi- 
tivit}’’, in which tlie effect of tlie agent was 
augmented by a better adaptation of the 
nucleus of the cell to the light wave, is dis- 
cussed by tlie author as resonance. It follows, 
therefore, that a sensitized nucleus, receiving 
a series of shocks, will be stimulated to 
accelerated nuclear division. As the accelera- 
tion is increased, tlie nucleus and the cell will 
become less perfect, and finally a precanccrous 
or a cancerous cell will result. 

The sensitizing agents may be endogenous 
or exogenous. The organs of internal secre- 
tion act as endogenous sensitizers. The thy- 
roid was found to accelerate cell division, 
while the thj-mus retarded this activitv. 
Smoke, resulting from the burning of coal or 
oil, is an exogenous sensitizer. For this rea- 
son, the incidence of carcinoma is greater in 
industrial districts. 

That this sen.sitivity to mitogenetic light may 
have an infectious origin, was shown by 
Uacassagne. who was able to produce sarcoma 
in rabbits by inoculation with B. cavtec and 
.subsequent roentgen irradiation. .According 
to the author, it is possible to think of this 
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sensitivity as approaching^ anaphylaxis, because 
magnesium has been found by Delbet to pre- 
vent the appearance of cancer. Magnesium, 
likewise, inhibits the anaphylactic state and 
may, therefore, be considered a desensitizing 
agent. 

In the treatment of neoplasms, when radio- 
therap}^ is applied to a tumor which is sensi- 
tive to this form of therap)', there is pro- 
duced in the deep tissues a radiation, the wave 
length of which is in resonance with the 
nuclear cancer-producing sensitizer. This is 
followed by an acceleration of its rate of 
division which is incompatible with its life. 
Another method of producing this super- 
sensitization is the intravenous injection of 
diluted alcohol, as suggested by Thursz. This 
increases the combustion and, therefore, the 
mitogenetic radiation in the blood. 

J. N. Ane, M.D. 


Skin Studies and Clinical Results of the 
Application of Visible Cold Red Light. H. 
Cramer and G. Fechner. Strahlentherapie, 
1931, XXXIX, 474. 

The authors have studied cold red light 
therapy for several years and believe that it 
should be used much more in practice. The 
skin does not show anj’’ changes following ex- 
posure to this type of radiation. The irra- 
diated skin was studied with the capillar}- mi- 
croscope, histologically, and also in connection 
with histamin and adrenalin injections. The 
ultra-violet eiydbema was also used for com- 
parison. The authors believe that visible cold 
red light is hardly absorbed in the skin but 
becomes effective in the depths. It differs con- 
siderably, then, from the visible heat rays. 
The clinical results can probably be explained 
by a non-specific stimulation. Emphasis is laid 
upon the statement that all cases exposed to 
this type of light must be treated according to 
the general medical rules applicable in each 
respective disease. 

Ernst A. Pohle, M.D., Ph.D. 


Contribution to the Increase of the Light 
Erythema by Green Soap. H. Proft. 
Strahlentherapie, 1931, XL, 351. 

The application of green soap to the skin 


before exposure to ultra-violet light enhances 
the er 3 'thema. The author attempted to find 
the cause for this effect. It appeared that 
the increase in the eiy-thema cannot be ex- 
plained by the presence of a sensitizing dye 
as, for instance, chlorophyll, nor with a simple 
swelling of the upper epithelium. Soaking in 
water and rubbing the skin with cotton 
slightly increased the erj’thema. The pres- 
ence of free alkali appeared to be the most im- 
portant factor in the enhancing effect. The 
erythema was decreased by oils and fatty sub- 
stances. An absolute protection towards ultra- 
violet light is given by a 10 per cent salicylate 
alcohol solution. If the upper epithelial layer 
of the skin of the forearm is removed by 
shaving and then treated by 0.5 per cent potas- 
sium or sodium hydro.xid, a spontaneous 
erjrthema appears, followed by petechia. 
Erydhema and pigmentation do not run 
parallel. It is assumed that not only a shift- 
ing in the pH is responsible for the increase 
in the erythema but that an important factor 
is the influence of alkali-albumin compounds 
under the influence of the ultra-violet light. 

Ernst A. Pohle, M.D., Ph.D. 


MIKULICZ’S DISEASE (THERAPY) 

Mikulicz’s Disease and the Mikulicz Syn- 
drome : Their Treatment by Irradiation. T 
Leucutia and A. E. Price. Am. Jour. Roent- 
genol. and Rad. Ther., November, 1930, 
XXIV, 491. 

On the basis of a study of nine cases, the 
authors believe with other writers, that "the 
symmetrical enlargements of the lacrymal and 
one or more pair of the salivar}' glands, orig- 
inally described as Mikulicz’s disease, should 
be divided into two main groups : Mikulicz s 
disease proper and the Mikulicz syndrome. 
Under Mikulicz’s disease proper are included 
all cases of symmetrical, non-inflammator} 
swellings of the lacrymal and salivary glands 
without involvement of the lymphatic system 
and without alteration of the blood. Under the 
Mikulicz s}mdrome are included the cases m 
which the enlargements of the lacrymal and 
salivary glands are manifestations of some 
clinically and pathologically well-defined dis- 
ease, such as leukemia', tuberculosis, syphilis, 
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huiphosarcoma. Hodgkin’s disease, uveopar- 
otid fever, etc. In the first group, divided 
doses of irradiation (15 to 50 per cent S.U.D.) 
are spread over a longer period. This method 
of treatment has proven more beneficial than 
the single massive dose as administered in neo- 
plastic processes. In the second group, since 
the involvement of the lacr^'mal and salivary- 
glands is merely a manifestation of a more or 
less distinct clinical entity, a technic should be 
used which conforms to the routine procedure 
of irradiation applied in that particular entity. 
Mikulicz’s disease should not be considered an 
"aleukemic stage” of leukemia, since the aver- 
age duration of life is longer in Mikulicz’s dis- 
ease, but the disease is somewhat more resist- 
ant to irradiation because of the organized 
structural arrangement of tlie enlarged glands. 

J. E. Habbe, M.D. 
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A Hypertrophic Response to Radium 
Irradiation : A Preliminary Communication. 
Haphne L. Goulston. Med. Jour. Australia, 
March 21 , 1931, I, 335. 


riie chorio-allantoic membrane of a ten-day 
tk'ck embryo was exposed by making a win- 
dow in the shell, according to Moppett’s 
■oethod described in a previous abstract. This 
oiembrane has the three embrymnic cell layers, 
octoderm, mesoderm, and endoderm, conven- 
iently growing together, so that reactions to 
radiation on each of these embrj'onic struc- 
tures may be observed simultaneously'. 

kadium tubes with active lengtlrs of 1 cm., 
"•‘til 0.5 mm. gold-platinum or 0.5 mm. plat- 
inum filter, containing from 2 to 5 mg. of ra- 
dium element, were laid across the window 
'vithout actually touching the membrane. 
After irradiation from 2 to 5 hours and sub- 


sequent incubation for three clays, macroscop- 
'eal examination of the membrane revealed 
irregular thickenings. Microscopically, speci- 
mens which received sufficient irradiation 
showed marked hypertrophy of the mesen- 
chyme. With larger doses, the hemopoietic 
foci were seen to be in an active state of divi- 
sion, and considerable muUiplicatimi of the 


ectodermal epithelium was evident. ■ Still 
larger doses produced changes in all three 
embrymnic layers, while, in addition, the pro- 
liferating endodermal epithelium formed a 
papillomatous growth. 

Striking photographs of these appearances 
are reproduced. The miniature cauliflower tu- 
mors formed would seem to afford undoubted 
evidence of a hypertrophic reaction to radia- 
tion, and, therefore, of a stimulating effect of 
the rays. 

J. G. Stephens, M.D. 


Laryngeal Malignant Disease and Ra- 
dium. F. Holt Diggle and E. S. Burt Ham- 
ilton. Jour. Laryngol. and Otol., January, 
1931, XLVI, 37. 

Four cases of laryngeal malignant disease 
treated by radium, with fenestration of the 
thyroid cartilage, are reported. The early' 
effects of the treatment were very' encourag- 
ing but there was recurrence in each case. 
Radium emanation was administered, and, to 
allow for the loss of potency, a greater initial 
dose was used. The authors ask whether this 
dose was excessive, too large and spread over 
too short a period, or if the treatment by 
emanation is quite un.suitable in these cases. 
It is apparent, in any event, that the closest 
co-operation between the laryngologist and the 
allied scientists is necessary if progre.ss and 
not unearned disrepute is to be achieved. 


Exposure of Tissue Cells in FiVro to 
Mesothorium. Albert Fischer. Strahlen- 
therapie, 1931, XL, 54. 

Thi.s extensive researcli was undertaken in 
order to study the phenomenon of the “latent 
period” observed following exposure to roent- 
gen or radium rays. Tlie experiments were 
conducted on tissue cultures of osteoblasts and 
fibroblasts of the cliickcn heart. The teclmic 
corresponded to that described by Hans Laser 
and Ludwig Halberstacdtcr {ZcUschrift fiir 
KrchsforscJnmg, Tunc 7. 1929, XXIX, 411). 
The results arc expressed in numerous graphs. 

It is concluded that the effect of mdiiim on 
tissue cells in vitro manifests itself by .an in- 
hibition in growtli. This appears onlv after 
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a certain time following the exposure. An 
analj'sis of the factors responsible for the 
latent time shows that the inhibition in growth 
is partly due to the formation of toxic sub- 
stances following tissue necrosis. Irradiated 
tissue cells liberate substances inhibiting the 
growth of normal cells. The duration of the 
latent time does not vary much ; it is depen- 
dent upon the intensity of the irradiation. In- 
jured cells have a shorter latent time. Mitosis 
does not influence the latent time and the abso- 
lute effect of radiation was the same whether 
the proliferation of the cells was slow or fast. 
The law of Bunsen-Rosco, which holds for 
photochemical reaction, is invalid for the 
biologic effect of radium rays. 

Ernst A. Pohle, M.D., Ph.D. 


Epithelioma of the Penis Treated by 
Radium. W. Maxwell and H. M. Moran. 
Med. Jour. Australia, April 4, 1931, I, 409. 

Only a single case is described in which a 
mild chronic balanitis, with tight redundant 
prepuce, developed into a granulomatous 
thickening of the prepuce and an indurated 
cauliflower tumor about 1 cm. in diameter. 
The diagnosis of squamous-cell carcinoma 
was confirmed by biopsy. The glands in the 
groin were palpable but were thought to be 
normal or mildly inflammatory. 

A mould of Colombia paste was made to 
ensheath tlie entire length of the penis. 
Thirty-five milligrams of radium element in 
seven foci were disposed around the circum- 
ference of the mould, with a filtration of 0.5 
mm. of platinum. The testes were protected 
with lead sheeting. The appreciation of the 
value of the time factor in the treatment of 
squamous epithelioma renders a minimum ex- 
posure time of four days desirable, and in the 
present case applications were made for ten 
hours daily over a period of eighteen days. 
The radium reaction disappeared at the end of 
six weeks and the epithelioma at the end of 
three weeks. 

The glands of the groin received no treat- 
ment, and after fifteen months there is no sign 
of metastases. The authors recommend, how- 
ever, that suspicion of glandular masses de- 
mand surgical excision, followed by deep X- 


radiation or by radium application at a dis- 
tance. 

J. G. Stephens, AI.D. 

f — 

The Order of Magnitude of the External 
Photo-electric Effect of the Human Body 
and its Dependence upon the Spectral Dis- 
tribution of the Radium. W. A. Kartschagin 
and G. S. Warschawer. Strahlentherapie, 
1931, XL, 174. 

The authors worked out a method permit- 
ting the measurement of the photo-electric ef- 
fect of the human body upon being exposed to 
a quartz mercury vapor lamp. If the emitted 
radiation was filtered through ordinary glass, 
no photo-electric effect could be recorded. A 
very slight effect was noticeable if the radi- 
ation was filtered through blue uviol glass. If 
the entire emission of the quartz mercuiy' 
vapor lamp was used, the photo-electric effect 
of the skin amounted to about 0.6S of the 
photo-electric effect of iron exposed under the 
same conditions. The same experiment car- 
ried out with radiation filtered through blue 
uviol glass changes this factor to 0.51. The 
photo-electric effect of iron following expo- 
sure to radiation filtered through uviol glass 
is only 0.017 of the effect obtained with un- 
filtered radiation from the quartz mercury 
vapor lamp. Figures are also given for a 
comparison of the photo-electric effects meas- 
ured under varied experimental conditions. 

Ernst A. Pohle, M.D., Ph.D. 


Radium Therapy. J. H. Montgomery. 
China Med. Jour., February, 1931, XLV, 
101 . 

The author’s interest in radium began with 
his dissatisfaction with the results of surgery' 
in the treatment of cancer among the Chinese 
(Matilda Hospital, Hongkong). He tried lead 
first but never saw much benefit to the disease 
locally, although there was subjective improve- 
ment, and soon gave up the method because 
of production of anemia and kidney lesions. 
He began to use radium and became optimistic 
as to its possibilities, and obtained permission 
to stud)' its use in Japan, America, England, 
Scotland, Ireland, and Germany. 

The American school, as a whole, is more 
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inclined to give larger doses over a shorter 
period than the British and Continental 
schools, which give smaller doses over longer 
periods; at the Mayo Clinic, however, they 
believe the latter more effective and less 
dangerous than the former — ^\vhich the author 
thinks is becoming an almost universally ac- 
cepted view. He mentions that Kelly is said 
to possess more radium than anyone else, and 
extols his work. He saw case after case ap- 
parently cured by Kelly’s method, with no 
mutilation and very little scarring, and is con- 
vinced that radium, combined xvith deep X-ray, 
gives results that surpass the best surger}'. 

In England, the Radium Institute in London 
now has a standard course in radium therapy, 
the clinical and practical work being done at 
Mount Vernon Hospital, a very large institu- 
tion devoted entirely to cancer. Marie Curie 
Hospital, London, is unique, conducted en- 
tirely by women doctors ; it treats only cases 
of uterine cancer. The author found the work 
there "nothing short of miraculous”; large 
aremomas of the cervdx sometimes cleared up 
>n from 2 to 3 weeks, while early cases seemed 
to disappear almost with one treatment. They 
use for cancer of the body, 75 mg.-mins. radium 
element enclosed in 0.50 mm. platinum needle, 
ogain enclosed in a small pure vegetable rub- 
ber catheter end. At the same time they use a 
small bomb-like applicator for the vagina with 
eO mg.-niins. radium screened with 0.50 mm. 
platinum, 1 mm. lead, and 1 cm. rubber. These 
are gcnerallj' left in position for 22 hours; 
three treatments are given at intervals of one 
"eek. If the cervix is the site of the disease, 
they reverse tlie amount of radium, putting 50 
O'g.-inins. into the uterus and 75 mg.-mins. in- 
to the vagina. Since the adoption of this moth- 
’ll tlicy have had no cases of vesicovaginal or 
rectovaginal fistula. Their full statistics will 
j>c published soon. Montgomery’s impression 
Is that they are better than Schmitz’. Birkett’s 
Work (Manchester) on cancer of the tongue 
is as good, if not better, than work done else- 
where. He also has excellent results with 
rodent ulcers, and although the X-ray, as a 
''ule, can cure tliesc cases, with radium there 
‘5 less danger of a sear — he uses platinum 
■'creening cliiefly, as it is safest and best. 


A new rule in Paris made it impossible for 
the author to see the work done there, as one 
must attend a six-months course or remain 
only 24 hours, during which time one sees only 
the preparation of radon seeds, radium tubes, 
and needles, but no clinical work. In Berlin, 
they too combine the X-ray and radium, but 
are somewhat limited in "research and clinical 
work by insufficient amounts of radium. 

In breast cancer, the general impression 
gathered is that operation is better in early 
cases, to be followed by needling or irradiation 
from Colombia paste mold. Advanced inoper- 
able cases are often made operable by irradi- 
ation, recurrences being best treated with 
radium only'. In cancer of the stomach, intes- 
tines, kidney, pancreas, and spleen, surgery' 
still holds the field, but the author is hopeful 
of the devising of new radium methods to deal 
with these localizations — perhaps through the 
radium bomb. For cancer of the face, tonsil, 
tongue, soft palate, and lary'nx, radium gives 
far better results than surgery'. “By no means 
is radium a cure for all cases, yet fatalities and 
recurrences are not the fault of the radium, 
but occur because of the difficulty' of giving a 
lethal dose to the cancer cells without destroy- 
ing the healthy' tissues.” 


ROENTGENOTHERAPY 

Roentgen Therapy of Spondyloarthritis 
Deformans. Sepp Grauer. Schweiz, med. 
Wchnschr., Feb. 14, 1931, LXI, 151-154. 

Spondyloarthritis is found in 3.5 per cent 
of all roentgen examinations of the spine, ac- 
cording to Pokrovskyi. The author feels that 
this percentage is not excessive. Of 170 
cases, 71 per cent were males and 29 per 
cent females. Most of the male patients 
performed severe manual labor. The age dis- 
tribution was from 35 to 70 years. The 
changes are most marked at the junction of 
a relatively stable portion of the spine with a 
sector which is exposed to free motion, t.c., 
the dorso-Iumhar or lumho-sacral junction. 

description of the typical roentgenologic 
picture is given, as well as a discussion of the 
clinical picture. The factors of irradiation 



190 


RADIOLOGY 


are: Focal skin distance, 30 cm.; filtration, 0.3 
mm. zinc and 2 mm. aluminum ; f undamental 
wave length 0,1 Angstrom. A dosage of 6 H 
is given, using an anterior port from 4 to 
6 cm. wide, covering the involved area. This 
is repeated three times, at intervals of seven 
days. The patients may be divided into two 
classes: Those who note an immediate re- 
sponse, and those who are improved only after 
an interval of several M'eeks. The improve- 
ment consists of relief of pain and increased 
mobility. 

H. C. OcHSt^ER, M.D. 


The Prevention of Keloids by Prophylac- 
tic Roentgen Treatment Immediately after 
Operation. Martin Bab. Deutsche med. 
Wchnschr., Feb. 20. 1931, LVII, 319. 

In order to prevent keloid formation after 
cosmetic operations, the author irradiated the 
wounds 12 hours post-operatively. One-third 
E.D. (quality not given) was applied, and the 
same dose was repeated three days later. The 
histories of two patients are briefly related, 
both of whom developed keloids following 
former operations. No keloids developed 
after the use of prophylactic roentgen treat- 
ment following re-operation. 

Ernst A. Pohue, M.D., Ph.D. 


Therapy in Sleeplessness. Heinrich 
Uiberall. Med. Klinik, March 27, 1931, 
XXVII, 46S, 

The results of trying to influence certain 
types of sleeplessness (agry’pnias) by roent- 
genotherapy are reported. One must differen- 
tiate between two types: (1) The primarj' 
agrypnia, which is probably caused by dis- 
turbances in the regulatory center, situated 
in the basal portion of the brain, and (2) sec- 
ondary agrj'pnia. It is known that, for in- 
stance, an encephalitis lethargica may bring 
about pathologic changes in this "sleep cen- 
ter." These cases of primary agr 3 q»nia are 
encountered fairly often, as the results of the 
treatments may indicate. Thirty cases of 
sleeplessness were treated in the Neurologic 
Department of "Spitales der IsraeKtischeu 
Kultusgemeinde," in Vienna. Nine of these 


belonged to the secondarjr type and showed no 
change, and 21 were of the primar}' agryqjnia. 
In 10 of these latter, a full success could be 
achieved, 4 cases showed improvement, 3 
questionable improvement, and 4 showed no 
result. Some of these cases were observed for 
years. 

The technic used was as follows: Single 
doses of about skin erythema dose, wth a 
filter of 0.5 mm. Zn, 120 K.V., 30 cm. focal 
skin distance through three fields (6 X ^ 
cm.) ; two of them through the temples and 
one through the middle of the forehead. The 
interval was from 2 to 4 days, and the whole 
series was repeated after 3 or 4 weeks. The 
rays were directed toward the hjpophysis. 
The results of this treatment in cases of pri- 
mary- agrypnia seem to promise well enough 
to justify the treatment in selected cases. 

H. W. Hevke, M.D. 

The Influence on Medical Thought and 
Practice of the Progress Made in Mod- 
em Roentgenotherapy. Hans Holfelder. 
Deutsche med. Wchnschr., Jan, 9, 1931, 
LVII, 47. 

The author analyzes the present situation in 
Germany concerning the training of roentgen- 
ologists, and emphasizes the importance of the 
creation of chairs of clinical roentgenology 
in all universities. He feels that this would 
help materially in changing the skeptical atti- 
tude of the medical profession toward radia- 
tion therapy. 

Ernst A. Pohle, M.D., Ph.D. 


Pigmentary Reaction in Rona Clomitans 
Following Treatments with X-rays. 
William T. Levine, Proc. Soc. Exper. Biol, 
and Med., March, 1931, XXVIII, 594. 

The author described two stages of the pig' 
mentary- reaction in tadpoles following X-ray 
treatment. Ten tadpoles were given eight 
treatments of 92 K.V., 5 ma.. at a distance of 
10 inches from the cathode, for 10 minutes, 
every- other day. Six days after the last treat- 
ment the animals were killed and sections 
made. Near the end of the treatment it was 
noted macroscoptcally that the previously 
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round pigment dots became streak}- or comma- 
shaped, and converged towards one or several 
centers, located usuall}- in the scapula and the 
pelvic regions. A h 3 ’perplastic rise of the 
epidermis was observed in these regions. This 
was followed by a perforation in the center, 
plugged a\ith a blood clot. Sections and whole 
mounts revealed that the formerly irregularly 
placed epidermal melanophores had arranged 
themselves in one direction, apparently mak- 
ing use of ameboid movement to approach the 
region of injur}^ In this area, however, they 
were found contracted and broken up into 
many black droplets. 

Another group of ten tadpoles was exposed 
on two consecutive days for 45 minutes to 
125 K.V., and 5 ma., at a distance of 10 inches. 
After the second day the epidermis began 
sloughing off and the stratum corium was ex- 
posed. 

J. N. Ane. M.D. 


What is the Value of Roentgenotherapy 
in the Sterilization of Diphtheria Bacillus 
Carriers? Rudolf Wahl. Deutsche med. 
Wchnschr., Feb. 13, 1931, LVII, 276. 

One hundred and thirty-six bacillus car- 
>^005 (133 diphtheria. 1 streptococcus, and 2 
meningococcus) were treated by roentgen 
mvs. The first dose amounted to a 30 per 
cent E.D., and the second or third to a 10 per 
cent E.D. Babies received only half of this 
ornount. One hundred and five cases were 
tree after one exposure, 28 after two expo- 
^nres. and 2 after three exp>osures. One re- 
mained positive even after the third exposure. 
Later examinations were returned, however, 
as negative. In view of these excellent re- 
sults. roentgenotherapy is recommended in the 
Iccatment of bacillus carriers. 

Ern.st a. Pohle, M.D., Ph.D. 


Roentgen Therapy of Psoriasis; A Source 
of Danger for Physicians and Patients. Karl 
Hoede. Deutsche med. Wchnschr.. April 3. 
1931. LVII. 581. 

Esoriasis cannot be cured by roentgen mys, 
and it is dangerous to continue the treatment 
over too long a period. High doses do not 


give better results than ven- consen’ative 
doses. Otlier remedies, for instance, oint- 
ments and ultra-violet radiation, should first be 
given a thorough trial before considering 
roentgenotherapy. It is unwise to exceed 
doses of from 25 to 100 r in one sitting. They 
may be repeated two or three times at inter- 
vals of four weeks. One should not administer 
more than one E.D. per year per area. The 
records of medico-legal cases bear out these 
statements. 

Ernst A. Pohle, IM.D., Ph.D. 


The Present Status of Treatment of von 
Recklinghausen’s Disease (Osteodystrophia 
Fibrosa). F. Mandl. Wien. klin. Wchnschr., 
March 13, 1931, XLIV, 360. 

The follondng course of treatment seems to 
be indicated in von Recklinghausen’s disease 
(localized form) : If the disease is limited to 
a rather small area and is benign, from the 
roentgenologic standpoint — incision and cu- 
rettement; if larger areas are attacked and a 
sarcoma cannot be excluded — resection of a 
portion of the bone, witli a bone graft; post- 
operative — roentgenotherapy. Repeated roent- 
genologic examinations should be made to ex- 
clude malignant degeneration. As to the gen- 
eralized form, treatment is surgical as related 
to the parathyroids. If changes in the cal- 
cium metabolism are present, a tumor of the 
paratliyroids should be searched for, possibly 
supplemented by surgical removal of the 
tumor or of one normal parathyroid followed 
by roentgenotherapy to the diseased portions 
of the bones. 

H. W. Hefke. M.D. 


Experimental Foundations of Roentgen 
Therapy in Inflammatory Processes. F. 
Freund. Strahlentherapie, 1931, XL, 333. 

Rased on experimental work concerning the 
effect of roentgen rays on the healing of 
wounds, the author relates his conception of 
the influence of roentgen rays on inflammatorv 
processes. He believes that an increased 
transparency of the blood vessel walls is an 
important factor. An crvthema dose up to 75 
per cent may be given, according to Freund. 
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in chronic inflammations to bring about com- 
plete regression of the "inflammation ceHs." 
Highly filtered radiation of short wave length 
is most effective. Even after healing has ap- 
parently occurred, additional treatment, with 
from 40 to 50 per cent E.D. one month later, 
seems advisable to assure permanent cure. 

Ernst A. Pohle, M.D., Ph.D. 


Changes of the Biologic Properties of 
Membranes under the Influence of X-rays. 
Erwin Saxe. Strahlentherapie, 1931, XL, 
125. 

The author studied the influence of roent- 
gen rays on membranes. Following exposure 
to 3,000 r, the diffusion velocity was definitely 
reduced, as compared with an unexposed con- 
trol. For a lower dose (2,000 r), the effect 
was still present, but- to a lesser degree. These 
observations open very interesting possibilities 
for experiments on biologic objects. 

Ernst A. Pohle, M.D., Ph.D. 


Our Experience with Roentgenotherapy 
in Hypertrophy of the Prostate. H. Boit. 
Deutsche med. Wchnschr., Feb. 27, 1931, 
LVII, 351. 

In this article, the author analyzes 114 cases 
of adenoma of the prostate which have under- 
gone roentgenotherapy. They were not select- 
ed; 8 belonged to the first stage, 22 to the 
second stage, 6 had acute retention, and 78 
belonged to the third stage. On three suc- 
cessive days, three fields of 6 X ^ were 
given over the anterior and posterior pelvis 
and over the perineum (185 K.V„ 4 ma., 0.5 
Zn -}- 1.0 Al). The dose per area amounted to 
80 per cent E.D., which led to a dose of about 
94 per cent effective in the prostate. The tes- 
ticles were protected. Shortly before each 
treatment, the bladder was emptied, washed 
with boric acid solution, an enema was given, 
and 10 c.c. of a 50 per cent glucose solution 
was injected intravenously. If necessary, the 
treatment was repeated at intervals of four 
weeks. 

Of the 114 patients, 10 died during the treat- 
ment from other diseases, 91 became free of 
symptoms and had no retention. Among these 
were all of the 8 patients belonging to the first 


stage and all of the 6 having acute retention 
Six cases were improved, having a retention of 
from 10 to 200 cubic centimeters. There were 
7 which did not improve. Among the im- 
proved patients, there were 2 and among the 
unimproved, 3 who returned for further treat- 
ment. Several of the unimproved cases had, 
in all probability, a carcinoma; this was 
proved in one case on which an autopsy was 
performed later. Fifty-one cases could be fol- 
lowed up by letter, and 35 were examined one 
to five years after the treatment. This leaves 
a total of 86 patients for an evaluation of the 
results. Twenty-eight of the 51 traced patients 
had died, and 23 were alive at the time of the 
inquiry. Eleven patients had died from other 
diseases, 12 from complications of the pros- 
tatic disease, and 5 from unknown causes. Of 
the 23 living cases, the bladder function was 
good in IS, satisfactory in 5, and poor in 3. 
Of the 35 examined patients, 19 had no reten- 
tion, 16 showed a retention of from 10 to 9& 
c.c., but were, however, satisfied. Expressed 
in percentages, this would mean that in more 
than 50 per cent of all cases the result was 
good one to five years after the treatment. 
About 25 per cent were in satisfactory condi- 
tion, and in the remaining 25 per cent the re- 
sult was poor. In 30 per cent of the patients, 
a recurrence took place; about one-third of 
these responded, however, to additional treat- 
ment. 

Too many repetitions of the treatment must, 
however, be avoided, since this may lead to a 
fibrosis of the pars prostatica, causing the 
same symptoms as a stricture. Of all patients 
discharged without symptoms and without re- 
tention, 32 remained well longer than one 
year; of these, 13 were well for 1 or 2 years, 

9 for 2 or 3 years, 8 for 3 or 4 years, and 2 
for 4 or S years. The therapeutic effect of 
the treatment on the amount of retention does 
not manifest itself before from 10 to 14 days 
after the exposure. 

The author concludes that roentgenother- 
apy, with relatively high doses, is the method 
of choice in inoperable cases of adenoma of 
the prostate. In the operable cases of the sec- 
ond and third stages, prostatectomy is prefer- 
able. If operation is refused, radiation ther- 
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2 pY usually offers good results. This may be 
improved by further development of the treat- 
ment technic. Not more than four or five se- 
ries should be given, because of the danger of 
fibrosis in the pars prostatica. 

Ernst A. Pohle. M.D.. Ph.D. 


SINUSES (DIAGNOSIS) 

Chronic Infections of the Maxillary Antra 
in Systemic Disease: A Radiological Study. 
G. E. Richards. British Jour. Radiol., March, 
1931, IV, 120. 

For the detection of tlie less marked path- 
ologic changes in the muco-periosteum of the 
ma.xillar}’ sinuses, the technical quality of the 
films must be of the highest, and ev'Cn then 
"plain” films may not clearly show the changes. 
Quantities of viscoid material, certain small 
c)’sts, and slight degrees of inflammatory^ 
thickening may be present and be productive 
of symptoms, yet defy detection by' any or- 
dinary- examination, either clinical or roentgen- 
ologic, except by radiographic study after the 
injection of the sinus with some contrast 
medium, such as lipiodol, diluted to one part 
m four of olive oil. For proper filling and the 
avoidance of pseudo-filling defects, it is neces- 
sary to anesthetize the nose and puncture the 
antrum with a small trodiar, through whicli 
sufficient oil is injected completely to fill and 
overflow the sinus. Ordinarily, the two antra 
are injected and studied simultaneously. 

In the normal antrum the filling is, as a 
i^lc. quite smooth, although, occasionally, 
anatomical irregularities or bony septa arc 
found. A number of patients with cither 
localized or more generalized tissue hyper- 
plasia within the antrum have shown prompt 
relief from asthmatic attacks, recurrent colds, 
bronchitis, and low-grade pyrexia upon radical 
removal of the chronically infected tissue in 
the walls of the diseased sinus. The author 
feels justified, on this basis, in advocating the 
contrast-film examination, even in the pre.s- 
ence of a ‘‘drv lap” by tlic rhinologi.st and cs- 
rentially negative sinus films by the plain film 
method. 

T. E. l-lAimn, AI.D. 


Roentgenologic Diagnosis in the Field of 
Oto-rhino-laryngology. E. Wirth. Rdnt- 
genpraxis, March 15, 1931, III, 241. 

The roentgenologic examination has de- 
veloped into a A'aluable and sometimes neces- 
sary' diagnostic means for otology and rhinol- 
ogy, but not so mucli for larymgology'. From 
tlie roentgenologic examination alone, how- 
ever, a correct diagnosis can be made in only' 
very' few cases, and should be considered 
only a valuable aid to the other clinical meth- 
ods of examination. One thousand five 
hundred forty roentgenologic examinations of 
sinuses and 660 examinations of the mastoids 
were made in one year, about every fourth 
patient being subjected to the X-ray examina- 
tion in the clinic. This number shows that the 
roentgenologic examination is of definite value 
in this specialty. The technic and the read- 
ing of the films are difficult, especially of 
the mastoids. An extensive experience is 
necessary' to evaluate slight changes from the 
normal in mastoid and sinus films. Really, the 
clinician can acquire the experience only' when 
he does the technical work and the interpreta- 
tion himself. He alone can follow up tlie 
cases and compare the roentgenologic findings 
with the clinical picture and the operative find- 
ings. Interpretation of complicated films of 
mastoids and sinuses would be very difficult 
for a roentgenologist who has had no special 
experience in otology' and rhinology'. In this 
field, close co-operation between tlie roent- 
genologist and the clinician is ab.solutely 
necessary. 

H. W. Hefke, M.D. 


SKIN (THERAPY) 

The Radiotherapeutic Treatment of Cuta- 
neous Epitheliomas. J. Laborderie. Arch. 
d’61ectricite Med., March-April, 1930 
XXXVIII, 145. 

It is believed that radiotherapy is preferable 
to surgery in the treatment of cutaneous 
epitheliomas, because of the necessity of radi- 
cal operation and subsequent mutilation and 
.scarring in the latter. In the application of 
ra<liotherni>y. however, the author believes, as 
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does Regaud, that a malignant tumor should be 
completely destroyed by the first application, 
and if this does not occur it will become more 
malignant. Broca administered at one appli- 
cation from 20 to 30 H, without filtration, and 
claimed that this massive dose had never pro- 
duced a dermatitis, provided care was taken 
to protect the normal skin. The author be- 
lieves that the rays of moderate wave length 
are sufficient to kill all the cancer cells if the 
dose given is large enough. The more pene- 
trating rays are not only useless but also dan- 
gerous because of their effect on the deeper 
organs. 

He reports a series of 40 cases of cutaneous 
epitheliomas treated by the X-ray, in which 
all but 2 patients were cured by a single appli- 
cation. His technic consisted of a single ap- 
plication of 110 K.V. (maximum), at 3 ma., 
without filtration. It was determined by the 
ionometer that a dose sufficient to kill cancer 
cells was obtained in about 25 minutes, with 
the above technic. Using a pastille of the 
chromoradiometer of Bordier, near the lesion, 
tint IV resulted in about 25 minutes. 

In from 8 to 13 days the patient experienced 
more or less itching, and a serous exudation 
occurred, which formed a crust. Later, the 
odor and exudation disappeared, and after a 
time a white smooth scar replaced the ulcer- 
ated area. Antiseptic precautions should be 
used during this inteiwal. Magnesium chloride 
was found helpful to facilitate the elimination 
of the slough, which should not be removed by 
traction. 

J. N. Ane, M.D. 


Late Injuries Following Roentgen Treat- 
ment of Skin Diseases and Conclusions Con- 
cerning the Technic. H. Fuhs and J. Kon- 
rad. Strahlentherapie, 1931, XL, 254. 

In 9,293 cases treated by roentgen rays for 
some skin disease, a total of thirty-three late 
reactions were observed. They are distrib- 
uted, according to disease, as follows: Acne 
vulgaris ( 2 ), condyloma acuminatum ( 1 ), 
eczema chronicum (3), eczema seborrhoicum 
capitis ( 1 ), epilation (microsporon, trich- 
ophyton, favus) ( 8 ), erythema induratum 


exulceratum ( 1 ), hypertrichosis ( 2 ), kera- 
tosen (arsen) ( 1 ), lupus vulgaris ( 3 ), morbus 
Bowen ( 1 ), psoriasis vulgaris (3), skrophul- 
oderm (3), tuberculosis verrucosa cutis ( 3 ), 
verrucK vulgaris ( 1 ) . 

The authors analyzed each case in detail in 
order to determine the possible cause for the 
observed injury. Certain precautions are sug- 
gested to prevent such undesirable results in 
the future, even though the percentage of late 
reactions must be considered very small. In 
children below 4 3 'ears of age, for instance, 
the authors do not epilate any more. In 
psoriasis, roentgen rays should be used only 
when all other means have been exhausted, 
and then only in doses of from 50 to 100 r, 
given once or twice. Eczema must also be 
treated \vith conservative doses, particularly 
should the intervals between series be sufficient- 
ly long. Caution is also indicated in skin tuber- 
culosis. For warts, doses of from 200 to 300 
r (0.5 to 4.0 Al), depending on the type of 
lesion present, will be sufficient. The treat- 
ment should not be repeated before six or 
eight weeks. 

In view of the valuable data presented in 
this paper it is recommended for study in the 
original. 

Ernst A. Pohle, M.D., Ph.D. 


Ten Years’ Experience in the Treatment 
of Psoriasis by Thymus Exposure. C. 
Speierer. Strahlentherapie, 1931, XL, 272. 

An analysis of 50 cases of psoriasis, treated 
by roentgen exposure of the thymus, revealed 
that in not a single case could a permanent 
cure be obtained. In a few patients, tempo- 
rary disappearance of the lesions was seen. 
Recurrence took place, however, within a year. 
It was striking that mostly young patients 
responded to the thymus treatment ; there 
existed apparently no difference between the 
two sexes. A change in the technic did not 
alter the results. Therefore, Brock s original 
procedure was adopted (50 per cent E.D., 3 
ram. Al for adults, and from 25 to 33 per cent 
E.D. for children; moderate penetration). 

As it is kno'vn that the thymus decreases 
promptly in size after the application of even 
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nry small doses of roentgen rays, tlie author 
hlievcs that the theoiy of a stimulation effect 
on the thj-mus cannot be upheld. He feels 
that there may be a connection between 
p.!oriasis and tuberculosis. The beneficial re- 
sults following exposure over the upper medi- 
astinum could be due to an effect upon the 
glands in that region, since it is well known 
that tuberculous glands usually respond to 
roentgen treatment. 

Ernst A. Pohle, M.D., Ph.D. 


Seventh International Congress of Der- 
matology and Syphilography, Copenhagen, 
August 5-9, 1930. G. Solente. Ann. de 
derm, et syph., Paris, 1931, II, Ser. 7, 1. 

The author has made a review of all the 
papers presented at the last Congress of 
Demiatolog)' and S 3 'philography. In studj'ing 
Cutaneous Tuberculosis and its Treatment,” 
a number of papers were presented which 
mentioned the use of various types of light 
therapy (Finsen, voltaic arc, Kromayer lamp, 
ultra-violet, radiotherapy, Duflot-Dufestel 
lamp, etc.), including the following; 

Treatment of Tuberculosis of the Skin. 
Axel Re 3 n. (Pages 75-79.) 

Treatment of Lupus Vulgaris (Traitement 
u lupus vulgaire). Paul Francois. (Pages 
82, 83.) 

Cutaneous Tuberculosis. R. Volk. (Pages 
84, 85.) 

Lupus Vulgaris. Porcelli. (Page 95.) 
Local Treatment of Lupus (Traitement 
locale du lupus). Marceron. (Page 95.1 
Treatment of Cutaneous Tuberculous Lupus 
(Traitement du lupus tuberculeux cutane). 
Jousion. (Page 102.) 

Racliotherapv^ bv Coste’s Method (OnU’ 
One Silting, Short Wave Length, No Filtra- 
t'on) in the Treatment of Certain Types of 
Cutaneous Tuberculosis (Radiotherapie scion 
L nicthodc de Costc — .seance unique, courte 
longueur d’oncles, pas de filtration). Nicolas, 
Cate, Coste, and Michel. (Page 10.3.) 

Treatment of Lupus by SulKutancous Ra- 
dium (Traitement du lupus par Ic radium 
souscutanc). Th. Beliacgel, (Page 103.) 
Pigment .and Protection against Light (Pig- 


ment et protection contre la lumiere). Ph. 
Keller. (Page 123.) 

Rational Cutaneous Therapeutics with Limit 
Rays (Therapeutique cutanee rationnelle par 
les rayons limite). G. Buck 3 c (Pages 123- 
125.) 

Use of Limit Ra 3 ^s in Dermatology 
(L’emploi des ra 3 ’^ons limite dans la derma- 
tologie). A. Kissme 3 ’-er. (Page 125.) 

Present State of Dosimetry in Dermatology 
(Situation de la dosimetric dans la derma- 
tologic. Schreus. (Page 125.) 

Irradiation of the Thyroid in Diseases of 
the Skin (Irradiation de la thyroide dans les 
maladies de peau). Julius Samek. (Page 
125.) 

Radiographic Picture of the Posterior Ure- 
thra in Gonorrhea (L’image radiographique de 
I’urethre posterieur dans la gonorrhee). 
Richard Fruhwald. (Page 126.) 


SKULL (DIAGNOSIS) 

Schilder’s Encephalitis Periaxialis Diffusa : 
Report of a Case in a Child Aged Sixteen 
and One-half Months. Myrtelle M. Cana- 
van. Arch. Neurol, and Psychiat., February, 
1931, XXV, 299. 

The author gives a detailed report of a case 
affected with tliis disease. It is characterized 
pathologically by degeneration of the white 
matter in the brain, and tliere. ma 3 ' be evi- 
dences of scavenger cells and also an increase 
of glia and edema of the white matter near 
the cortex. This disease is of interest to the 
roentgenologist because it ma 3 ’ produce evi- 
dences of increased intracranial pressure on 
the roentgenogram. 

Incidentally, the disease was first described 
by Schilder of Vienna, in 1912, and only 
Uvcnl 3 --eight cases had been reported up to 
July !, 1929. 

C. G. Dyke, M.D. 

The Technic of Encephalography. Carl 
D. Camp and R. W. Waggoner. Arch. 
Neurol, and Psychiat.. January, 1931. XXV 
128-136. 

Enccplmlography as a diagnostic procedure 
is well recognized. It has also been suggested 
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and frequentl)' used as a therapeutic measure. 
The two objections to such use are: (1) The 
severe reaction which the patient experiences 
during and after the injection of air, and (2) 
its danger to patients who show much increase 
in intracranial pressure, especially in the 
presence of choked discs, tumors of the brain, 
and particularly lesions of the posterior fossa. 

Since, to some extent, the distress of the 
patient is in proportion to the amount of 
movement to which he is subjected, a chair 
has been constructed in which the patient may 
be placed before the procedure and in which 
he may remain until he is returned to his bed. 
The puncture may be done with the patient in 
the prone or upright position in the chair. In 
either case, he is seated for the injection of 
air. 

A second device which has been of great 
assistance is a special X-ray tube and Buckj’ 
diaphragm stand. This stand makes possible a 
constant X-ray technic which not onl}' facili- 
tates the mechanical part of the procedure, but 
also standardizes the films by making the re- 
lation of the patient’s head, the X-ray tube, 
and the film constant, thus making interpreta- 
tion much easier. 


Roentgen Diagnosis of Disease at the 
Base of the Skull. R. Pomeranz. Arch. 
Otolaryngol., January, 1931, XIII, 63. 

The roentgen diagnosis of intracranial dis- 
ease is one of the most difficult chapters in 
diagnosis. One of the most prominent of the 
recent workers in this field is E. G. Maj'er, 
assistant to Professor Holzknecht in Vienna. 
He not onlj' has introduced new positions in 
the technic, but also has achieved remarkable 
results in the interpretation. The author con- 
siders as ideal the combination of an exception- 
ally large clinical and roentgenologic knowl- 
edge, which, however, is rare. A happy 
medium for the average physician would be 
the co-operation of the clinician with the 
roentgenologist, both before and after the 
roentgenologic examination. 

Our task is to further the diagnosis of in- 
tracranial basal or near-basal tumors by visual- 
ization and proper interpretation of the bony 
changes of the skull, particularly of the base of 


the skull and of the sinuses. For a good gen- 
eral survey of the main structures at the base 
of the skull, two views are necessary^, namely, 
frontal and sagittal. Of the numerous special 
views cited, three are particularly important: 
(1 ) Axial view of the middle fossa (Schuller), 
taken in the submentobregmatic direction, if 
possible: (2) the Stenvers view of the 
pyramis; (3) oblique view of the orbit by 
Rhese as modified by Goalwin, visualizing 
the optic canal, which is of diagnostic value 
only in selected cases. The author does not 
believe it advisable, for several reasons, to use 
the Bucky diaphragm in the diagnosis of dis- 
eases of the skull; it is also not advisable to 
use large distances and large cones in this 
work. 

He then discusses the roentgenologic dif- 
ferentiation of various pathologic changes at 
the base of the skull: increased endocranial 
pressure; sellar erosions; changes in the body 
and wings of the sphenoidal bone; pathologic 
changes in the pyramids — mastoid portion and 
rest of the pyramids; inflammatory changes 
of the mastoid; cholesteatomas; tumors of 
pyramidal eminence; sinus involvements from 
various causes, and basal injuries (fissure 
fractures). 


SKULL (THERAPY) 

Modem Treatment of Increased Intra- 
cranial Pressure. Foster Kennedy and S. 
Bernard Wortis. Jour. Am. Med. Assn., 
April 18, 1931, XCVI, 1284-1286. 

A dearly formulated plan of treatment 
could be solved only by the proper application 
of exact physiologic knowledge regarding in- 
tracranial pressure changes brought about by 
protean factors, such as sleep-waking, change,' 
in posture, respiratory variations, and the 
exact effects of many different drugs. 

Extensive experiments were carried out on 
patients having bone defects in the skull, be- 
neath which defects the dura had been cut .and 
left unsutured. Pressure conditions inside the 
skull were transmitted by tambour to a pointer 
recording on a revolving drum. The results 
germane to this discussion were as follows: 
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Sleep is accompanied an increase of intra- 
cranial pressure; the act of wakening is co- 
incident with a decrease of this pressure; 
morphine, glj'cered trinitrate, hj-potonic solu- 
tions, and the assumption of the horizontal 
position all cause heightened pressure within 
the skull. This -vras true also as regards 
coughing, stool straining, struggling, and ether 
anesthesia. On the other hand, intracranial 
pressure was invariabh' reduced by raising tlie 
head above the level of the heart. Caffeine 
sodio-benzoate given below the skin or into a 
vein reduced intracranial pressure promptly. 
The same was true of hjpertonic solutions, 
periodically sustained deep breathing, and the 
removal of cerebrospinal fluid by the lumbar 
route. 

The causes of increased intracranial pressure 
in the order of their frequenc}' are: (1) Skull 
fracture; (2) brain tumor; (3) meningitis; 

(4) cerebral hemorrhage and thrombosis ; 

(5) subarachnoid hemorrhage; (6) hydro- 
cephalus due to inflammation around ventric- 
ular foramina; (7) hypertension associated 
wth headache, and (8) acute cerebral edema. 

The major operations should not be resorted 
to until all the other procedures have proved 
futile and incapable of arresting steadily in- 
creasing pressure within the skull. 

Charles G. Sutherland, M.D. 


Management of Head Injuries. L. D. 
McGuire. Nebraska St. Med. Jour., Novem- 
ber, 1930, XV, 427. 

The only cases of acute head injuries which 
should be taken immediately to the operating 
room are those with severe scalp lacerations 
and open vessels, or those with markecllv de- 
pressed skull fracture. Most of the head in- 
juries should be rushed to bed and not to the 
operating room. Cases of concussion should 
have three weeks in bed as a minimum, for 
concussion means an actual head injury. Only 
rarely is a skull fracture of serious moment, 
and the essential treatment is that of the pro- 
found .shock; the determination of the pre.s- 
ence or absence of skull fracture is of sec- 
ondary importance. After the patient has re- 


cov'cred from shock, he ma)- liat'e X-ra_v ex- 
amination for possible fractures of the skull. 

W. W. V^ATKINS, M.D. 


SPINE (DIAGNOSIS) 

A Peculiar Type of Vertebral Synostosis 
in a Kyphosis of Adolescent Age. Kurt 
Lindemann. Rdntgenpraxis, March 15, 1931, 
III, 267. 

In a fifteen-year-old girl, a fixed dorsal 
kyphosis developed gradually from a static 
kj'phosis of the adolescent type. Roentgen- 
ologic examinations were made during the 
progress of the disease, which showed nar- 
rowing of the intervertebral discs, irregulari- 
ties in the structure of the enchondral growth 
zones of the vertebrae, and increased densit}' in 
the anterior parts of the discs. This chronic 
and s 3 'mptomless process led finally to a par- 
tial sjnostosis of some of the vertebrae. The 
differential diagnosis is given in detail, and a 
congenital etiolog}' is denied by the author. 
One deals either with changes caused by the 
adolescent type of a ly'phosis or with an in- 
fectious metastatic process. 

H. W. Hefice, M.D. 


Spondylitis Deformans. Samuel Klein- 
berg. Arch. Surg., March, 1931, XXII, 485. 

Spondv'litis deformans is a progressive dis- 
ease of the spine characterized by gradually in- 
creasing flexion of tlie trunk and ankylosis of 
the vertebra:. The disease usuall)’- comes on 
insidiously but may begin with an attack simi- 
lar to lumbago. If the patient is seen during 
the carh' course of the disease, it will be 
found that he stands and walks with his head 
bent forward. The spine is .symmetrical but 
flat. There is definite limitation of motion. 
If the patient attempts to straighten up, it can 
be seen that there is very slight motion in the 
spine it.self, but the trunk is In-perex tended on 
the hips. 

At fii'st, the X-ia\' examination of the sj:ine 
may he entirely negative, or may show margi- 
nal lipping or osteophytes. .As'tiinc goes on. 
however, there is an increasing ankylosis of 
the spine until finally the vcrtcbne all become 
fused into one mass. The ribs mav also be- 
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come fixed through ankylosis of the costover- 
tebral joints. Breathing is entirely abdominal. 

The disease occurs more frequently in males 
than in females, and usually between the ages 
of twenty and forty. The author states that 
the removal of infectious foci, such as dis- 
eased tonsils or teeth, does not usually have a 
beneficial efifect on the vertebral lesion. 

The local treatment of this condition is con- 
cerned first with the correction of the defor- 
mity; secondly, with the mobilization of the 
spine whenever possible, and thirdly, the relief 
of backaclie. When the condition of the pa- 
tient has progressed to the stage of bony anky- 
losis of the vertebra, the deformity and dis- 
ability are permanent and irremediable. In the 
earlier stages, however, before there is anky- 
losis, the deformity can often be corrected 
slowly by treating the patient on a convex 
frame. Later a brace is applied to maintain 
the position. Baking and massage are admin- 
istered during the course of the active treat- 
ment on the frame. 

Howard P. Doub, M.D. 


The Intervertebral Disk. Emil S. Geist. 
Jour. Am. Med. Assn., May 16, 1931, XCVI, 
1676-1679. 

Due to Professor Schmorl, of the Dresden 
Pathologic Institute, an increase in knowledge 
of pathologic changes in the spine has been 
acquired in the past five years. He has in- 
dicated the anatomy, physiolog)', and patho- 
logic anatomy of the intervertebral disk. 
There is not possible a single motion of the 
spine without the aid of the intervertebral 
disks. 

The disks are intimately attached to the com- 
pact bony rim of the vertebral body and 
loosely to its sieve-like surface. They contain 
in the adult neither blood vessels nor nerves. 
A disk is composed of three distinct parts: 
(1) The nucleus pulposus ; (2) the annulus 
fibrosus, and (3) the cartilage plate ("knor- 
pelplatte,” Schmorl). 

The microscopic anatomy shows an intri- 
cately planned mass of fibrocartilage surround- 
ing the nucleus pulposus with few, if any, 
elastic fibers. The nucleus pulposus is normal- 
ly situated slightly behind the median line. It 


is composed chiefly of the remains of the noto- 
chord, a semi-fluid ground substance, debris, 
and cartilage cells. It is comparatively large 
in children and recedes in size as age advances. 
Normally it never disappears. 

The annulus fibrosus forms the major 
portion of the intervertebral disk. It is com- 
posed of fibrocartilage and is firmly attached 
to the cancellous rim of the vertebral body. 
The cartilage plate is in contact with the sur- 
face of the vertebral body, rather loosely at- 
tached to the underlying sieve-like surface of 
the vertebral body, and can be readily de- 
tached. Roentgenograms showing notchings in 
the anterior and posterior surfaces and upper 
and lower anterior rims are given anatomic ex- 
planation. 

The function of the disk is discussed in de- 
tail. Pathologic conditions of the disk, con- 
genital anomaly, and calcification are rare. 
Prolapse of the disk was present in 38 per cent 
of 3,000 autopsies. Where prolapse has existed 
for some time, new bone may be laid down 
and is often seen roentgenologically. Chronic 
spondylitis should be used only to describe an 
inflammatory process of the body and disk. 
Arthritis should be reserved to diseases of the 
posterior intervertebral joints, which are true 
joints. Conditions in which pathologic con- 
ditions of the disk are of a secondary nature, 
are discussed. 

Charles G. Sutherland, M.D. 


THROAT (DIAGNOSIS) 

The Diagnosis of Laryngeal Disease; 
Laryngoscopic Appearances Correlated with 
Roentgenologic Observations. Chevalier L. 
Jackson. Jour. Am. Med. Assn., Nov. 1, 
1930, XCV, 1322. 

In this essay the larjmgoscopic appearances 
are correlated with the roentgenologic ob- 
servations. Patients with early and ^ easily 
operable cancer or incipient tuberculosis may 
be allowed to go for months without an accu- 
rate diagnosis and appropriate treatment 
through failure to make a careful diagnostic 
study. A diagnostic study entails (1) a com- 
plete history; (2) mirror laiymgoscopy ; (3) 
roentgenographic study of the neck and chest 
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and, in most cases, of the sinuses; (4) com- 
plete genera! physical examination, with par- 
ticular attention to the chest; (5) blood 
Wassermann test; (6) sputum analysis; (7) 
direct larj-ngoscopy (if indicated), and (8) 
biopsy (if indicated). A series of case re- 
ports stress the characteristics of various 
()-pes of disease. 

The recent work of Pancoast and Pender- 
grass has developed the roentgenology of the 
neck to such a degree that the fluoroscopic 
and roenfgenographic study of the larynx 
itself is of the greatest importance in diag- 
nosis. The author acknowledges the value of 
fluoroscopic and roentgenographic stud}' of 
the neck, and states that the roentgenologist 
can now detect inflammatory and neoplastic 
processes in their incipience, when they are 
causing only the mildest symptoms. 

C. G. Sutherland, M.D. 


thyroid (DIAGNOSIS) 

Intrathoracic Goiter. George M. Curtis. 
Jour. Am. Med. Assn., March 7, 1931, 
XCVI, 737. 

Still too frequently patients are seen with 
intrathoracic goiter that has escaped recogni- 
tion even in competent hands. This is due to 
the fact that a meager s}'mptomatology has 
not seemed to warrant taking a roentgeno- 
?ram of the trachea. Since the treatment is 
®sentially surgical, it is of advantage to prac- 
tise this early before the goiter has become 
too large, adherent, or even malignant. 

Wulirmann’s monograph is still a mine of 
information for students of this disease. The 
total or complete intrathoracic fonns may oc- 
<^nr with or without a cciwical goiter. TJic 
Unial forms seem to lie the most confusing 
since tlicy arc intermediate between the deep 
=«'d the total intrathoracic goiter. They are 
always accompanied by a ccrvic.al goitci . a 
htcatcr part of which extends into tlic tho- 
>^cic cavity and remains there even on swal- 
iowing or straining. Those that grow toward 
>iie median line and anteriorly are commonly 
called retrosternal, suhstenial. median, or 
niediastinal. Those more lateral in po.sition 


are designated as lateral, suprapleural, and 
retroclavicular or, more frequently, subclavic- 
ular. The diagnosis of intrathoracic goiter is 
readily made by the X-ray. Fluoroscopy is of 
great aid in the differential diagnosis of the in- 
tratlioracic tumor. It is generally stated that 
intrathoracic goiters move on swallowing. 
Carcinoma with surrounding infiltration, a 
narrow connecting stalk between the thoracic 
and cervical goiter and fixation at the inlet, 
all tend to immobilize the intrathoracic shad- 
ow under tlie fluoroscope. The treatment is 
essentially surgical. 

Charles G. Sutherland, M.D. 


Hyperthyroidism and Associated Pathol- 
ogy. William Lewis. Am. Jour. Med. Sci., 
January, 1931, CLXXXI, 65. 

This article comprises a study of 12 necrop- 
sies on patients who suffered from hy'perthy- 
roidism, with all the clinical findings. The 
author believes that the anatomic changes in 
the heart and blood vessels are mainly due to 
coronary sclerosis, arteriosclerosis, or old 
rheumatic fever. These pathologic changes, 
when present, are compatible with the age and 
with each other. 

Certain deaths clinically resembling crises or 
post-operative storms can be ascribed; on path- 
ologic examination, part}}- or largely to such 
causes as coronary sclerosis, myocardial fail- 
ure, or early bronchopneumonia. 

No significant anatomic changes were found 
in the spleen, liver, kidneys, pancrea.s, adre- 
nals, or ovaries. There was no evidence that 
hyperthyroidism per se has any toxic influence 
or direct pathologic action on the heart, but, 
indirectly, it accelerates the development and 
progress of pathologic lesions from other 
sources by causing increased work for the 
licart. 

Roe J. Maier, M.D. 


TUBERCULOSIS (DIAGNOSIS) 

The Differential Diagnosis betivecn Pul- 
monary Tuberculosis and Pulmonary or 
Bronchial Malignant Neoplasms. Channing 
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Frothingham. Am. Rev. Tuberc., February, 
1931, XXIII, 107. 

The writer stresses the importance of the 
differential diagnosis, as in one instance so 
much can be done, while in the other, little is 
to be expected from any treatment. Malignant 
neoplasms of the lung, as found in the Peter 
Bent Brigham Hospital, show a marked in- 
crease. In ten years, from 1913 to 1922, 7 
cases were diagnosed; in five years, from 
1923 to 1927, 16 cases were diagnosed; in 
two years, 1928 and 1929, 16 cases were 
diagnosed. 

Examination of clinical histories and labo- 
ratory examinations are so varied that the 
writer frankly states they are of little value 
other than to suggest "Something unusual is 
going on.” The X-ray examination of the 
chest is stressed as of tremendous importance, 
especially serial examinations and re-examina- 
tion at intervals after X-ray therapy. 

Next in importance is the bronchoscopic 
study, which he finds to be of greatest im- 
portance in intrabrbnchial growths. In met- 
astatic malignant tumors of the lungs, the 
symptomatology' is so varied there is usually 
nothing that points definitely to the nature of 
the disease. A series of films showing pri- 
mary' malignancy and metastatic tumors is 
presented, with a thorough description of the 
cardinal points in each. 

The author arrives at the following con- 
clusions: (1) The phy'sical examination did 
not show any' characteristic signs which were 
peculiar to malignancy ; (2) the clinical path- 
ology was not helpful in making a diagnosis — 
the blood, sputum, urine, and temperature 
curves were of no definite value; (3) the di- 
agnosis depends principally' on the X-ray find- 
ings, although the interpretation at times is 
difficult ; (4) bronchoscopic study of the in- 
trabronchiai types at times is positive. 

S. C. Barrow, M.D. 


The Clinical ClassSBcation of Pulmonary 
Tuberculosis. Sidney J. Shipman. Cali- 
fornia and Western Med., March, 1931, 
XXXIV, 172. 

The author classifies pulmonary' tuberculosis 
into two groups, namely, proliferative and 


exudative, but does not make a differentiation 
which appears to be helpful to the X-ray inter- 
pretation. 

F. B . Sheldon, M.D. 


Tuberculosis of the Stomach: An Analy- 
sis of Cases Recently Reviewed. Ralph 
W. Good. Arch. Surg., March, 1931, XXII 
415. 

Tuberculosis of the stomach is a rare dis- 
ease of adults. The average incidence, as de- 
rived from the total number of necropsies, 
was 0.34 per cent. The symptoms associated 
with this disease are pain after meals, loss of 
weight and strength, and vomiting. In half 
of the cases, tuberculosis is found elsewhere 
in the body. The disease is often mistaken for 
gastric ulcer or carcinoma. 

The pyloric end of the stomach is the site 
of predilection. In most instances, the gross 
appearance of the lesion is not characteristic 
unless visible tubercles are present. The real 
diagnosis is revealed only by microscopic ex- 
amination. 

The presence of an organic gastric lesion 
can be established with relative ease. The 
treatment is surgical and, by choice, consists of 
radical resection of the lesion-bearing portion 
of the stomach. The roentgen findings are 
usually’ those of an organic lesion in the an- 
trum of the stomach. 

Howard P. Doub, M.D. 


TUBERCULOSIS (THERAPY) 

Radiation Therapy in the Treatment of 
Tuberculous Infections. Marcel Ory. Strah- 
lentherapie, 1931, XXXIX, 780. 

Tuberculosis is a systemic disease manifest- 
ing itself in most cases in local foci. The in- 
dications for light therapy' vary with the stage 
of the disease. In the first stage, ultra-violet 
rays have apparently' no effect, since they do 
not increase the bactericidal qualities of the 
organism. In the second stage — the congestive 
period — ultra-violet radiation in erythema 
doses helps the organism in fighting toxins. 
During the third stage, or period of sclerosis, 
the ultra-violet ray's have their optimal effect. 
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It is necessarj' to continue the treatments for 
a long time. Although there are no absolute 
contra-indications, it is necessary to control 
the temperature of the patient. Those with a 
tendency to hemorrhage in lung, kidney, or 
gastro-intestinal tract should not be treated. 
Tuberculous adenitis and peritonitis, pleuritis, 
tuberculosis of the small bones, lupus, and tu- 
berculous epididymitis respond best. 

Ernst A. Pohle, M.D., Ph.D. 


Healing of Tuberculous Cavities. Louis 
H. Fales and E. A. Beaudet. United States 
Vet. Bureau Med. Bull., March, 1931, VII, 
197. 

Contrarj- to the opinion expressed by others 
that the presence of cavities in pulmonary 
tuberculosis gives to the case a ratlier hopeless 
outlook, the authors, having studied 147 cavi- 
ties, are inclined to more optimism. They 
conclude, however, that the healing depends 
upon the size of the cavity and the amount of 
pulraonarj’ involvement. 

Their studies are based almost entirely on 
stereoroentgenograms taken at intervals of 
tliree months. The reliability of the X-ray 
findings has been proven by comparisons of 
roentgenograms made before and after death, 
witli the postmortem findings. Verj'' rarely, 
because the cavity wall has not formed or be- 
cause of absorption and resolution of a thin- 
walled cavity, a lack of visibility on the roent- 
genogram has resulted. In this survey, fol- 
lowing the work of Bruns, Burnham, and 
brown, all annular shadows were considered 
cavities, unless proven otherwise. While a 
positive sputum may be present in cavitation, 
this usually disappears with healing. The 
physical examination was considered of no 
value because only 20 per cent of all cavities 
•diow the recognized physical signs. With the 
healing of the cavities, however, there was 
noted evidence of clinical improvement. 

In the healing of cavities, it was noted on 
the roentgenogram that the annular shadows 
"r.adually became smaller and the wall more 
indistinct. When complete healing occurred, 
there remained onlv an area of fibrosis with 
radiating lines. 


that all traces of the cavity may disappear en- 
tirety. 

Cavities were classified into small (less than 
2.5 cm. in diameter), large (2.5 cm. or over), 
and multiple. In this series of 147 cavities, 
56 were small, 44 large, and 47 multiple. Of 
this total, 62, or 42 per cent, healed. Of the 
cavities of all classes which healed or became 
smaller, 69 per cent were in the right and 83 
per cent in the left lung. In bilateral cavita- 
tion, healing occurred in both lungs in only 9 
per cent of these cases. 

In their management it was believed that 
rest treatment was of greater value than pneu- 
mothorax, thoracoplasty, or otlier surgical 
procedures. Rest should be prolonged for at 
least from 12 to 18 months. Then, if the cavi- 
ties show no evidence of healing, resort may 
be had to other measures. 

J. N. Ane, M.D. 


The Necessity for Combined Treatment 
of Glandular Tuberculosis. Kurt Mosdzien. 
Strahlentherapie, 1931, XXXIX, 507. 

A number of cases with tuberculous glands 
treated by the author responded best to a 
combination of local X-ray therapy and gen- 
eral light exposure. Deep therapy radiation 
(from 150 to 190 K.V., copper filter), except 
for very superficial glands, was used. Treat- 
ment was given two or tliree times, from 10 
to 25 per cent E.D. per sitting, witli a three or 
four weeks’ interval between the doses. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgen Therapy in Tuberculous Dis- 
eases of the Eye. A. Lorey and K. Mylius. 
Strahlentherapie, 1930, XXXVIII, 473. 

The authors report their results in the treat- 
ment of tuberculous affections of the eve, 
by roentgen rai’S. They used two types of 
radiation: 110 K.V., 3.0 or 5.0 mm. Al; 170 
K.V., 0.5 mm. Cu-f-l.O mm. Al. The single 
dose amounted to from 50 to 200 r; from 100 
to 125 r are recommended for most cases. The 
treatment should not be repeated before from 
one to two months, and more than three 
or four treatments per vear are inadvisable. 

radium 
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therapy gives better results than roentgen 
therapy. Seven milligrams of radium element, 
filtered through 0.1 mm. Ag and 3j4 mg.-hrs. 
per square centimeter, are suggested. The 
combination with the cautery gave encouraging 
results. 

Tuberculosis of the cornea was seen in 12 
patients ; some had been under observation for 
several years. They seem to respond best to 
irradiation. In view of the small doses given, 
there is no danger of an injury' to the lens. 
Twenty cases of iridocyclitis were also seen, 
but in only two cases could a complete cure 
be obtained. A number of case histories il- 
lustrate the observations. A few cases of 
tuberculosis of the retina and sclera were also 
treated by roentgen rays. This small number 
of cases does not permit, however, any definite 
statements. 

In conclusion, it is suggested that each pa- 
tient be given a note indicating the dose and 
quality' of radiation received over the eye, in 
order to prevent additional and excessive 
treatment in another hospital, 

Ernst A. Pohle, M.D., Ph.D. 


The Question of Boeck’s Sarcoid : A Spe- 
cial Form of Atypical Tuberculosis. J. 
Michelsen, Deutsche med. Wchnschr., April 
3, 1931, LVII, 574. 

A case of sarcoid in a 26-vear-old girl, with 
involvement of the lungs, is described. The 
skin lesions responded to X-ray therapy (40 
and 30 per cent E.D., 3 mm. Al). Deep ther- 
apy was applied over the lungs (9 fields, 6 X 
10 per cent E.D.). Although the blood count 
improved and the weight increased, there were 
no definite changes in the lung findings. 

A roentgenogram of the chest and a photo- 
microgram of a skin nodule are appended. 

Ernst A. Pohle, M.D., Ph.D. 


TUMORS (DIAGNOSIS) 

A Contribution to the Lymphogranulo- 
matosis of the Lungs. Walter Kuckuck. 
Rontgenpraxis, Jan. 15, 1931, III, 79. 

The clinical and roentgenologic findings of 
an atypical case of Hodgkin’s disease are de- 


scribed. The roentgenologic examination of 
the chest showed first a large, round, well cir- 
cumscribed shadow, with a fluid level in the 
right lower lobe which impressed one as be- 
ing metastatic. Later another similar tumor 
was found in the left upper lobe. An autopsy 
showed these to be lymphogranulomatous tu- 
mors. This type of Hodgkin’s disease in the 
lung is seen very' rarely. 

H. W. Hefke, M.D. 


On the Essential Principles of Malig- 
nancy. A. Dietrich. Strahlentherapie, 1931, 
XL, 2. 

This is a theoretical discussion of malignant 
tumors from the standpoint of the pathologist. 
The article is not suitable for abstracting and 
should be looked up in the original. 

Ernst A. Pohle, M.D., Ph.D. 


A Case of a Primary Sarcoma of the Lung 
in an Infant Twenty-nine Months of Age. 
Philip Rosenblum and Benj. Gasul. Arch. 
Pediatrics, January, 1931, XLVIII, 63. 

A revie^v of the medical literature reveals 
only two cases of primary’ sarcoma of the lung 
in infants. Roentgenologic and pathologic ex- 
aminations of one case disclosed a huge tumor 
of the right lung, which displaced the heart 
and mediastium to the left. Histologically', it 
was sarcoma. 

E. C. Vogt, M.D. 


Intrathoracic Neurofibromas and Their 
Differential Diagnosis. Thomas Canigiani. 
Rontgenpraxis, March 1, 1931, III, 214.^ 
The roentgenologic differential diagnosis of 
intrathoracic neurofibromas is very difficult. 
Such a case is described in detail. The roent- 
genologic examination showed an intrathoracic 
mass which was in contact with the thoracic 
wall. A diagnosis of an encapsulated empy- 
ema was made. Another examination, six 
months later, showed an increase in size and 
an erosion of the fourth rib, extending about 
7 centimeters. The diagnosis was undecided, 
it being between an echinococcic cyst and a 
neurofibroma. Clinical means must be em- 
ployed to make the diagnosis, that is, the exist- 
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cnce of neurofibromatosis of the skin, the 
negative thoracocentesis, the negative comple- 
ment fixation test for echinococcus, the ab- 
sence of eosinophilia, and tlie marked local- 
ized pains. From a roentgenologic standpoint 
alone, encapsulated empyemas, interlobar 
empyemas, and echinococcus must be con- 
sidered. An operation and histologic exami- 
nation showed that this tumor was a neuro- 
fibroma. 

H. W. Hefke, M.D. 


Tumors of the Carotid Body: Report of 
Twelve Cases, Including One of Bilateral 
Tumor. Fred W. Rankin and William L. 
A. Wellbrock. Ann. Surg., April, 1931, 
XCm, 801. 

Abstracts of 12 cases, including one of 
bilateral tumor of the carotid bod}', are re- 
ported by the authors. In all, the}’ have found 
196 cases, after a rather thorough review of 
the literature. 

Anatomically, the carotid body is ovoid, ap- 
proximately 5 mm. in length, 3 mm. in width, 
and l.S mm. in thickness, and is located on 
the median and deep aspects of the upper end 
of the common carotid artery, at its bifurca- 
tion into the internal and external trunks. It 
l.S firm, of grayish or brownish color, witli a 
fibrous capsule, and contains a hilum at which 
Its arterial blood supply enters. Its two es- 
sential elements are blood vessels and cells. 

When tumors afltect this body the}' become 
lobulated or globular and are always encap- 
sulated. A tumor of the body is often des- 
ignated as "adenoma,” “endothelioma,” "peri- 
thelioma,” “paraganglioma,” “neuroblastoma,” 
"sarcoma,” or simply “carotid body tumor.” 
The last term seems a sensible one until a 
better term is agreed upon by pathologi.sts. 
About 80 per cent of the tumors of these 
Iwlies are benign, while 20 per cent arc malig- 
nant. Metastasis to the liver was found in 
one case, although, as a rule, .such is rare. 
The general structure consists of epithelial 
cells packed in an endothelial-lined alveolus. 

A symptomlcss lump in the neck, which 
pulsates without an exp.ansile quality and is 
usually movable, is the general clinical jiicturc. 


Operative removal is usually attempted and 
the prognosis varies, depending on whether 
one, two, or three carotid vessels demand 
ligation. 

The patient with the bilateral tumor had one 
benign and one malignant mass. In tlie 12 
cases (Mayo Clinic), 6 tumors were malig- 
nant and 7 benign. Roentgenotherapy was not 
reported in this paper. 

F. B. jMandeville, M.D. 


The Roentgenologic Diagnosis of Intra- 
thoracic Tumors. Viktor Handler. Rbnt- 
genpraxis, Feb. 15, 1931, III, 151. 

The author reviews and describes the roent- 
genologic symptoms of intrathoracic growths 
in this excellent and extensive treatise. A 
large number of reproductions of films help 
to demonstrate the pathologic changes. Not 
only primary tumors of the lungs are included, 
but also metastatic tumors and mediastinal 
and pleural growths. The author describes the 
roentgenologic differential diagnosis in detail. 
The article deserves stud}' in the original. 

H. V''. Hefice, M.D. 


The Incidence of Brain Tumors in Epi- 
lepsy, as Revealed by Routine Encephalog- 
raphy. Nicholas Gotten. Jour. Am. Med. 
Assn., April 4, 1931, XCVI, 1118-1121. 

The use of lumbar insufflation of air to re- 
place cerebrospinal fluid has made possible 
roentgenographic studies of tlie brain that 
clearly show the gross lesions and deformi- 
ties othenvise undemonstrable. Reports of 
various obscr%'ers indicate the value of this 
procedure in the accurate diagnosis and locali- 
zation of obscure cerebral le.sions. 

The encephalogram has demonstrated its 
greatest value in determining the origin of the 
convulsions which occur after the third decade 
of life. Convulsive disorders are often the 
initial symptoms of brain tumor and often 
lead to the erroneous diagnosis of epilepsv 
when the lesion lies close to the motor areas. 
Tlic normal patbw.ays and encephalographic 
pattern are shown. 

The interpretations of the obstructions to 
the cerebrospinal fluid pathways, their charac- 
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teristic changes, and the resultant brain 
atrophy are reviewed. Filling defects pro- 
duced by tumors are in sharp contrast to the 
shrinkage and brain atrophies noted in the 
degenerative lesions. Plastic arachnoiditis 
must be differentiated from cerebral neoplasm, 
but here in the presence of an invasive or 
progressive growth the ventricular outlines 
and displacements are diagnostic. 

The ventricles may be encroached on, dis- 
placed or depressed b)'' the tumor or invasive 
lesion, whereas plastic arachnoiditis and cor- 
tical scar formation produce a traction and 
distortion of the roof of the ventricle, drawing 
it toward the area of the lesion. 

Three cases of brain tumor, disclosed in 
routine encephalographic studies on epileptic 
patients in whom the only prominent sj'mp- 
toms were convulsions, are reported. 

The final diagnosis was made only by the 
completion of the studies by injection of air. 
One of tliese cases showed an erosion of bone 
in the frontal region. An encephalogram 
dearly demonstrated the presence of a large 
cerebral neoplasm. The other two showed 
deformities of the ventricular outline and the 
patterns of the fluid pathways, which indi- 
cated a filling defect and invasive lesion. The 
size and location of the tumors were easily 
visualized. 

Charles G. Sutherland, M.D. 


Studies of Diseases of the Lymphoid and 
Myeloid Tissues. II. — Plasmatocytomata 
and Their Relation to Multiple Myelomata. 
Henry Jackson, Jr., Frederic Parker, Jr., 
and James M. Bethea. Am. Jour. Med. Sci., 
February, 1931, CLXXXI, 169. 

The authors have rather thoroughly re- 
viewed the literature on multiple myelomas, 
and have added five case reports to substanti- 
ate their belief that multiple myelomas of 
the plasma-cell type at least should be classed 
among the malignant lymphomas. That the 
disease in its classical form is largely limited 
to the bones does not militate against such a 
view, when one considers the marked variation 
of the disease pictured and the gradual man- 
ner in which the cases blend into each other. 


In the first case cited, a plasmocytoma of 
the tonsil was removed eight years before gen- 
eralized bone involvement could be detected, 
although for fully seven years the process was 
spreading through the Ijanphoid system, as 
successive lymph nodes were involved. The 
histology of the lymph nodes and bone lesions 
at autopsy were identical. 

In the second case, it is difficult to say 
whether the lesions appeared first in the bones 
or in the lymph nodes, although a lesion in 
a lymph node first brought the patient to the 
hospital. 

The third case was, again, a plasmocytoma, 
with no bone lesions, but sufficient time had 
not elapsed since the discovery of the primary 
lesion. 

Roe J. Maier, M.D. 


TUMORS (THERAPY) 

Roentgen Irradiation of Malignant Tu- 
mors of the Pharynx. F. R. Nager. Schweiz, 
med. Wchnschr., Feb. 28, 1931, LXI, 212, 
213. 

The author has followed the technic of 
Regaud and Coutard in the irradiation of fifty 
patients who had malignant tumors of the 
pharjTix. A filtration of from 1 to 3 cm. of 
copper was used, and a focal skin distance 
of from 60 to 100 centimeters. Treatment 
was given twice daily through several ports, 
and the total dose varied from 50 to ISO 
S.E.D. Rather severe local reactions were 
sometimes encountered. The results appeared 
to be favorable, but a long enough period has 
not elapsed from the time the treatment was 
first instituted to permit the author to draw 
final conclusions. 

Several case reports are given. 

H. C. OCHSNEE, M.D. 


Radiotherapy in the Treatment of Uterine 
Fibromyomas. Jackson W. Landham. Jour. 
Florida Med. Assn., October, 1930, XVII, 
171. 

The great majority of uterine fibroids in 
this country are removed surgically, while 
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many European g}Tiecologists refer such pa- 
tients for radiation. During the last seven 
years at St. Luke’s Hospital (New York), ac- 
cording to Wood, 1,443 fibromyomas were re- 
moved surgically and only twenty such pa- 
tients were referred for radiotherapy. Under 
the proper classification of fibromyomas, the 
treatment should be either observation, opera- 
tion, or radiation. Small symptomless fibroids 
discovered in routine pelvic examinations may 
be kept under observation. Fibromyomas com- 
plicated by active pelvic inflammatory disease 
should be treated surgically, as should those 
associated with pain, those that are large, 
hard, or degenerating, those complicated by 
malignancy of the body of the uterus, and 
those producing pressure symptoms interfer- 
ing with the function of the bladder or rec- 
tum. With tliese exceptions, practically all 
fibromyomas will respond satisfactorily to 
radiation. The X-ray is advocated in prefer- 
ence to radium because the patient is ambu- 
lant, there is usually no post-irradiation sick- 
ness, and it is more economical. 

The author’s technic is to give an erythema 
dose over the posterior pelvis at one sitting, 
at 180 K.V., 50 cm. distance, with 
copper and 2 mm. aluminum. The anterior 
aspect is divided into two areas and the treat- 
ment is repeated in four weeks. Usually tvvo 
such series are required to produce a meno- 
pause, but in patients under 40 years of age 
additional treatments may be required. 

W. W. Watkins, M.D. 


The Suprarenal and Tumor Growth. 
William H. Woglom. Am. Jour. Cancer, 
April. 1931, XV, 704-706. 

The author injected suprarenal extract from 
rabbits who had been inoculated with carcino- 
ma 63 and sarcoma ISO into mice bearing these 
5’trains, and also suprarenal extract from nor- 
mal mbbits. No demonstrable inhibitor}' ef- 
fect was noted in either instance. He con- 
cludes, therefore, that the trc.atment of human 
I'alicuts with preparations of the suprarenal 
gland becomes an “idle and indefensible ex- 
periment.” 

joiiN R. Carty, M.D. 


The Diagnosis and Treatment of Lympho- 
sarcoma of the Upper Air and Alimentary 
Passages. E. Luscher and H. ScartazzinL 
Schweiz, med. Wchnschr., Feb. 28, 1931, 
LXI, 193-201. 

After a review of 13 cases of l}'mphosar- 
coma in the regions of the phar}Tix, the author 
concludes that the treatment of these tumors 
belongs in the domain of radiotherapy. He 
feels that they should be considered apart 
from other sarcomatous lesions. Sixty per 
cent of 11 cases followed for a period of from 
six months to five years vvere free of symp- 
toms or recurrence. These results show that 
the viewpoint that radiotherapy produces only 
temporary' results is not justified. Most of 
the cases described were treated with radium 
at a distance, although in some cases radium 
was inserted directly' into the tumors. In 
these, radium and X-ray' therapy were com- 
bined. 

H. C. OCHSNER, M.D. 


Choriomas. Henry Schmitz. Am. Jour. 
Obst. and Gynec., February, 1931, XXI, 256. 

Tumors of the chorion may' be benign or 
malignant. The benign growths comprise the 
simple hydatid mole or chorioma simplex and 
the invasive hy'datid mole or chorioma accreta. 
The malignant group includes the typical mal- 
ignant cliorioncpitlielioma and the atypical 
malignant chorionepithelioma. The diagnosis is 
made from the sy'mptoms, history, tissue e.x- 
amination, and hysterosalpingography, al- 
though this must be employed with caution, 
due to tlie possibility of forcing chorion 
tlirough the tubes. The Aschheim-Zondek test 
is of some differential value. 

The author reports 8 cases of chorionepi- 
thclioma. Two cases in which radium was 
introduced into the uterus and roentgeno- 
therapy was employed extenially have both re- 
mained well, 13 and 2>4 years, respectively. 
Three cases in which roentgenotherapy \vzs 
employed as a post-operative measure have all 
remained well 2 years. 1J4 years, and 1 year, 
resix'ctivcly. One patient upon whom roentgen- 
tfu-rapy was used to treat metastases to the 
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brain and elsewhere died in three months. 
Two patients were operated upon, with no 
post-operative treatment; one of these died 
19 days after the operation, and one has re- 
mained alive and well for years. 

The author concludes that irradiation alone 
or as a post-operative measure is definitel)'' in- 
dicated in these cases. Similar observations 
on the benefit derived from irradiation have 
been reported by Naujoks, Gordon, Szath- 
mary, Loebe, Klein, and others. 

Jacob H. Vastine, M.D. 


Difficulties in the Radiation Therapy of 
Internal Malignant Tumors. E. Hayer. 
Strahlentherapie, 1931, XL, 50. 

The author emphasizes the difficulties 
usually encountered in the radiation therapy 
of internal malignancies, and relates the his- 
tory of a case illustrating this fact. A man, 
50 years of age, came to the clinic in Septem- 
ber, 1929, complaining of pain in the region of 
the stomach and saying that he had lost thirty 
pounds in weight during the last year. X-ray 
examination of the gastro-intestinal tract was 
negative. A tumor was, however, suspected 
in the gall-bladder region. Following the appli- 
cation of roentgen rays of short wave length 
in fairly high doses, there was a period of 
considerable relief, lasting about six months. 
The patient returned then to the clinic in very 
poor general condition; roentgenograms of 
the chest showed metastatic carcinoma of the 
lungs. An autopsy revealed a necrotic carci- 
noma at the papilla of Vater, with extensive 
metastases to the liver and lung. 

Ernst A. Pohle, M.D., Ph.D. 


Results of Irradiation Therapy of Malig- 
nant Tumors in the Year 1930. Hans R. 
Schinz. Rontgenpraxis, March 1, 1931, III, 
202 . 

Following the example of the Radium- 
hemmet, the result of irradiation therapy of 
malignant tumors in the Roentgen Institute of 
the University of Zurich is published. This 
not only includes the cases treated during the 
year but also the follow-up statistics of cases 
treated in former j^ears. The author suggests 
that every' clinic or institute should follow this 


■ plan in order to collect large groups of sta- 
tistics. Skin and gy'necologic carcinomas are 
not treated in the author’s institute, but in the 
respective clinics. The statistics appear compli- 
cated because not only cures are reported but 
also palliative results. Palliation is unfortu- 
nately under-valued by the surgeons, but in- 
curable cases of carcinoma may often be 
markedly benefited. Pre-operative irradiation 
is the method of choice, but is not always 
possible. 

Two hundred thirty cases of malignant 
tumors are reported. Of these, 53 were sy'mp- 
tom-free for one or more years ; 9 were locally 
symptom-free, but had metastases; 12 were 
symptom-free, but had a recurrence and again 
became symptom-free or were improved; 27 
were improved or non-progressive ; 35 showed 
no improvement, and 25 are still under treat- 
ment. Of 39 cases of malignant tumors ad- 
mitted to the Surgical Department, 28 were 
referred to the Radiological Department for 
irradiation therapy. 

H. W. Hefke, M.D. 


The Question of Roentgen Therapy in 
Brain Tumors. J. Heinismann and L. 
Czerny. Strahlentherapie, 1931, XL, 302. 

The authors have analyzed the cases of 
brain tumors observed in their clinic, with the 
exception of tumors in the region of the sella 
turcica, and present the following conclusions. 
In glioma of the brain, which, according to the 
literature, is highly susceptible to roentgen 
rays, the results obtained by X-ray therapy 
are not so good that it is permissible to irra- 
diate without previous operation. X-ray ther- 
apy is indicated only in the afibrillar type of 
glioma, either following operation for prophy- 
lactic purposes or as a trial in inoperable cases. 

Inoperable malignant brain tumors, primary 
as well as metastatic, very' often respond well, 
temporarily, to roentgen raj'S. The treatment 
prolongs the life and very often the patient 
may' return to work. A certain percentage of 
the good results seen in cases of so-called 
brain tumor without operative control is due. 
in the authors’ opinion, to the fact that tu- 
mors were not actually present, but a serous 
meningitis. Improvement in cases in which 
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the tumor itself does not show any changes 
following irradiation are not due to an inhibi- 
tor}’ effect of roentgen rays on the choroidal 
plexus, as assumed by Marburg and Sgalitzer. 
An early reaction following treatment cannot 
safely be excluded by using the fractional dose 
method. The best precaution is a decompres- 
sion. This should be carried out not only to 
relieve pressure but also as an exploratory' op- 
eration. 

Ernst A. Pohle, M.D., Ph.D. 


ULTRA-VIOLET LIGHT • 

Antigenic Power of Ultra-violet-irradiated 
Tetanus Toxin. Emerson Megrail and 
Henry Welch. Proc. Soc. Exper. Biol, and 
Med., February, 1931, XXVIlf, 494. 

The authors observed that an ultra-violet ir- 
radiation of two minutes with the “C” carbons 
failed to destroy the tetanus toxin, as one-half 
of the inoculated animals developed late teta- 
nus. A further irradiation of two minutes, 
however, completely destroyed the toxin. Sub- 
sequently, the guinea pigs were each given five 
subcutaneous injections of one minimum le- 
thal dose of irradiated toxm, at intervals of six 
or seven days. Three weeks later they were 
inoculated with freshly titrated toxin of from 
1 to 10 minimum lethal doses, and no signs 
of tetanus developed. 

J. N. Ane, M.D. 


The Influence of the Wave Length in the 
Irradiation of Ergosterol. E. Kisch and T. 
Reiter. Strahlentherapie, 1931, XXXIX, 
452. 

In 1927, the authors exposed milk to ultra- 
violet rays. If the radiation extended below 
2.800, a disagreeable odor developed in the 
milk. Considering this experience, they carried 
out studies with ergosterol in the fonn of 0.-4 
per cent solution in olive oil. This was ir- 
radiated with a quartz mercury vapor lamp, 
cither with the entire spectrum or when rut off 
•It 2.S00 Angstroms. In the fir.st case, the ab- 
t'orption spectrum .showed a maximum at 2.450 
and 2.700 .Angstroms. If the irradiation was 
continued, these maxima became weaker and 
new .ab.sorption bands a|ipeare(l at 2.800. 2.9.s0, 


and 2,700 Angstroms. These relations were 
quite different if the spectrum was used only 
as far as 2,800 Angstroms. After a few 
minutes’ exposure, there appeared a definite 
absorption between 2,550 and 2,750 Angs- 
troms. Continued irradiation increased this 
and the maximum effect was obtained after 
about two hours. 

The solutions exposed under the two con- 
ditions mentioned above were used in animal 
experiments (rats on rickets diet) ; the ergos- 
terol irradiated by the filtered spectrum of the 
quartz mercury vapor lamp could be given in 
much higher doses without producing toxic re- 
actions. It was tested clinically in 51 tuber- 
culous children, who gained about 8 per cent 
in weight under its administration during a 
period of several months. 

Ernst A. Pohle, M.D., Ph.D. 


Combined Treatment of Rheumatism with 
Infra-red and Ultra-violet Body Expos- 
ure. I. Gunzburg. Strahlentherapie, 1931, 
XXXIX’ 798. 

For the combined treatment of rheumatic 
patients, the author constructed an electric 
bath permitting the patient to lie down in com- 
fort. The temperature easily reaches 70 de- 
grees centigrade and is usually tolerated for 
from thirty to thirty-five minutes. During the 
bath the patient’s head is cooled by wet towels. 
After fifteen minutes of rest, an e.xposure to 
the quartz mercury vapor lamp is the nc.xt 
procedure. A warm and cold douclie or an 
alcohol rub finishes the treatment. 

Ernst A. Pohle, M.D., Ph.D. 


A Few Brief Remarks Concerning Ultra- 
violet Radiation. A. Rossclet. Strahlen- 
thcrapic, 1931, XXXIX, 794. 

As early as 1907, the aullior compared the 
ultra-violet intensity available in the plains 
and mounlain.s. using a very simple apparatus 
for the tests. They resulted in practicaliv the 
-same conclusions as obt.-iincd by Domo.’with 
very accurate instruments. It appeared that 
the ultra-Uolet intensity of the sun is much 
higJier in the mountains than in the lowlands. 
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The difference decreases, the closer one gets 
to the summer season; it is appreciable only 
during the winter. 

Ernst A. Pohle, M.D., Rh.D. 

The Effect of X-ray, Infra-red, and Ultra- 
violet Rays upon the Rutting Hormon. F. 
Ludwig and J. v. Ries. Zentralbl. f. Gynak., 
Jan. 17, 1931, LV, 137. 

In an experimental study in mice, the 
authors discovered the following; (1) The 
X-ray has no effect upon the rutting hormon ; 
(2) ultra-violet renders it' ineffective; (3) 
infra-red increases its effectiveness to at least 
twice the normal strength, and (4) the ineffec- 
tiveness produced by ultra-violet may be elimi- 
nated by irradiation with infra-red. 

Biologic Investigations Concerning the 
Transparency of Gypsum and Mica in the 
Ultra-violet Region. Tomoshige Takagi. 
Strahlentherapie, 1931, XL, 189. 

Hausmann and Krumpel studied the trans- 
parency of gypsum and mica for the radiation 
emitted by a quartz mercury vapor lamp, with 
the spectrographic method. The author re- 
peated these e.xperiments on biologic objects, 
namely, blood agar and human skin. In con- 
firmation of the results obtained by Hausmann 
and Krumpel, he found that mica does not 
transmit, biologically, effective ultra-violet 
radiation, while definite reactions were ob- 
tained from the rays passing through gjpsum. 

Ernst A. Pohle, M.D., Ph.D. 

Concerning the Merits of Treatment 
Rooms for Mass Ultra-violet Irradiation. 
A. Lippmann and F. Dannmeyer. Strahlen- 
therapie, 1931, XXXIX, 6S0. 

In order to determine the dose per time unit 
received by a patient walking in a room flood- 
ed with ultra-violet light from a series of 
lamps, the authors fastened twenty pieces of 
slow photographic paper on various parts of 
the body. Following exposures for a definite 
time, the paper was fixed and the degree of 
blackening compared with an arbitrary scale. 
The results obtained suggest the best way of 
arranging the lamps in the treatment room: 


It was,^ in this case, the grouping of four lamps 
in a circle of four meters diameter. Other 
tests showed that additional exposure to a Sol- 
luxlamp (radiant heat) did not improve the 
results obtained by ultra-violet light alone. 
The tests were checked with a cadmium cell; 
although there appeared to be quantitative dif- 
ferences, the principal conclusions were con- 
firmed. 

Ernst A. Pohle, M.D., Ph.D. 

The Combined Effect of Roentgen and 
Ultra-violet Light. Karl Steiner. Strahlen- 
therapie, 1931, XXXIX, 500. 

The cornea of salamander larvae was ex- 
posed to ultra-violet and roentgen rays in vari- 
ous combinations. In all cases the roentgen 
reaction was enhanced by additional ultra-vio- 
let exposure. This cannot be interpreted, 
however, as a cumulation, in the sense of a 
true sensitization, but merely as a non-specific 
co-addition. 

Ernst A. Pohle, M.D., Ph.D. 

The Effect of the Ultra-violet, Sun, and 
Sky Light on the Thyroid of Rats, with 
Consideration of the Basal Metabolism 
Rate. 'Walther Bergfeld. Strahlentherapie, 
1931, XXXIX, 245. 

The histological changes in the thyroid of 
rats were studied following exposure of the 
animals to different parts of the spectrum. 
One group received radiation cut off at 3,500 
A. ; another group received radiation cut off at 
3,100 A., and a third group received radiation 
as low as 2,600 A. For control purposes some 
rats were kept in the dark. Since previous ex- 
periments carried out in different places re- 
vealed discrepancies in the results, animals 
were treated alike in Bern, Freiburg, and Ber- 
lin. The periods of observation in each group 
run from 21 to 42 to 63 days. In some cases, 
extracts were made from the skin of the rats 
exposed to ultra-violet light of long or short 
wave length, and then injected into the animals 
kept in the dark. All rats, regardless of the 
place where they were treated, if they were 
kept in the dark or had been exposed to radi- 
ation cut off at .3,100 A., showed identical 
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hiSological changes in the thyroid. They con- 
fiiled of an increase in the follicles, lack in 
colloid, and an extremely high follicle 
fpithelium. These findings could not be corre- 
hted with the basal metabolic rate. In an- 
imals treated by ultra-violet rays down to 2,800 
L, no similar changes could be observed. 
Those rats which had been kept in the dark 
2 nd then injected with skin extract obtained 
from animals exposed to short ultra-violet rays 
showed a definite improvement in the histo- 
logical picture, as compared with the unin- 
jccted rats or rats which had been injected 
s'ith e.xtract obtained from animals exposed to 
nltra-violet rays of long wave length. 

The author believes that he has proven, 
dierefore, that the described changes in the 
%roid of rats can be prevented or decreased 
h} ultra-violet rays between from 3,100 to 
2i800 A. The effect takes place by the so- 
ca'led humoral route. 

Ernst A. Pohle. M.D., Ph.D. 


The Electrophysiologic Changes in the 
, n Following Exposure to Ultra-violet 
'ght. Philipp Keller. Strahlentherapie, 
1931, XXXIX, 320. 

. l*rimediately folloNving exposure to ultra- 
'lolct light, there are no definite changes in 
Ihe electric reaction of the skin. As soon as 
•he erj'thema appears, that is, from two to five 
hours following the exposure, there is a slight 
‘ucrease of the polarization. Sometimes one 
olso finds a slight change of the basic poten- 
>'ol towards the positive. At the height of the 
oO’thema, the polarization is more or less de- 
creased and the basic potential considerably 
joore iwsitive. This must be interpreted as an 
'ojuiw- to the epidermic membrane. The tonus 
iwtential is also decreased and the intensity 
the Tarchanoff reflexes diminishes. In 
other words, the parasympathetic tonus and 
Ibc pnm.symp.ithctic irritability arc definitely 
'leercased in ibe erythema area. With the dis- 
•■'prw'arance of the crAtlicma, the polarization 
increases while the potential still remains posi- 
tive. The tonns iKitcntial decreases further 
and occasionallv tlw Tarchanoff reflexes can 


not be released. A number of curves illus- 
trate the findings. 

Ernst A. Pohle, M.D., Ph.D. 


International Congress for Pediatrics. 
Richard Hamburger. Monatschr. f. Kinder- 
heilk., Feb. 23, 1931, XLIX, 212-219. 

The biological effect of direct and indirect 
ultra-violet irradiation was discussed exten- 
sively by authorities from various parts of the 
world. The discussion was opened by A. F. 
Hess, of New York, who set forth the uses, 
dosage, etc., of irradiated ergosterol. H. J. 
Gerstenberger, of Cleveland, reported his find- 
ings in the examination of xvet nurses who 
were given the substance for the purpose of 
combating rickets in their nurslings. Other 
speakers were Gorter, of Leyden; Gy6rgj% of 
Heidelberg; Lesne and Celment, of Paris; 
Medowikoff, of Leningrad; Spyropoulos, of 
Athens, and others. They all discussed the 
effect of irradiated ergosterol and similar sub- 
stances; also direct irradiation with ultra- 
violet light upon rickets, and reported good 
results. 


The Ultra-violet Absorption of Proteins. 
Heinrich Guthmann, Kurt Schwerin, and 
Fritz Stabler. Strahlentherapie, 1931, 
XXXIX, 401. 

Clinical and biological observations sug- 
gest that proteins are important factors in 
the mechanism of the light erj-thema. A num- 
ber of amino acids were analyzed bv the 
authors as to their ultra-violet absorption. 
From the results obtained in these acids in 
biologic concentration, the ciiemical composi- 
tions of albumin, globulin, and fibrin were cal- 
culated. It appeared that there were two 
maxima of absorption in the switiietic mixture 
located at 3,000 and a.-'iOO Angstroms. A com- 
parison of the theoretical curves with the ab- 
sorption curves of serum and chicken albumin 
showed that tyrosin, phenylnlaiiin, and gult- 
aniin acid are the strongest absorbers. Further 
studies on compounds belonging to the propion 
acid group demonstrated the fact tliat molecu- 
lar weight docs not innucnce the absorption 
phenomena hut that there is a definite de- 
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The difference decreases, the cioser one gets 
to the summer season; it is appreciable only 
during the winter. 

Ernst A. Pohle, M.D., Ph.D, 


The Effect of X-ray, Infra-red, and Ultra- 
violet Rays upon the Rutting Hormon. F. 
Ludwig and J. v. Ries. Zentralbl, f. Gynak., 
Jan. 17, 1931, LV, 137. 

In an experimental study in mice, the 
authors discovered the following; (I) The 
X-ray has no effect upon the rutting hormon; 
(2) ultra-violet renders if ineffective; (3) 
infra-red increases its effectiveness to at least 
twice the normal strength, and (4) the ineffec- 
tiveness produced by ultra-violet may be elimi- 
nated by irradiation with infra-red. 


Biologic Investigations Concerning the 
Transparency of G 5 rpsum and Mica in the 
Ultra-violet Region. Tomoshige Takagi. 
Strahlentherapie, 1931, XL, 189. 

Hausmann and Krumpel studied the trans- 
parency of gj'psum and mica for the radiation 
emitted by a quartz mercury vapor lamp, with 
the spectrographic method. The author re- 
peated these experiments on biologic objects, 
namely, blood agar and human skin. In con- 
firmation of the results obtained by Hausmann 
and Krumpel, he found that mica does not 
transmit, biologically, effective ultra-violet 
radiation, while definite reactions were ob- 
tained from the rays passing through gypsum. 

Ernst A. Pohle, M.D., Ph.D. 


Concerning the Merits of Treatment 
Rooms for Mass Ultra-violet Irradiation. 
A. Lippmann and F. Dannmeyer. Strahlen- 
therapie, 1931, XXXIX, 650. 

In order to determine the dose per time unit 
received by a patient walking in a room flood- 
ed with ultra-violet light from a series of 
lamps, the authors fastened twenty pieces of 
slow photographic paper on various parts of 
the body. Following exposures for a definite 
time, the paper was fixed and the degree of 
blackening compared with an arbitraty scale. 
The results obtained suggest the best way of 
arranging the lamps in the treatment room: 


It was, in this case, the grouping of four lamps 
m a circle of four meters diameter. Other 
tests showed that additional exposure to a Sol- 
luxlamp (radiant heat) did not improve tlie 
results obtained by ultra-violet light alone. 
The tests were checked with a cadmium cell; 
although there appeared to be quantitative dif- 
ferences, the principal conclusions were con- 
firmed. 

Ernst A. Pohle, M.D., Ph.D. 


The Combined Effect of Roentgen and 
Ultra-violet Light. Karl Steiner. Strahlen- 
therapie, 1931, XXXIX, 500. 

The cornea of salamander larvse was ex- 
posed to ultra-violet and roentgen rays in vari- 
ous combinations. In all cases the roentgen 
reaction was enhanced by additional ultra-vio- 
let exposure. This cannot be interpreted, 
however, as a cumulation, in the sense of a 
true sensitization, but merely as a non-specific 
co-addition. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of the Ultra-violet, Sun, and 
Shy Light on the Thyroid of Rats, with 
Consideration of the Basal Metabolism 
Rate. Walther Bergfeld. Strahlentherapie, 
1931, XXXIX, 245. 

The histological changes in the thyroid of 
rats were studied following exposure of the 
animals to different parts of the spectrum. 
One group received radiation cut off at 3,500 
A. ; another group received radiation cut off at 
3,100 A., and a third group received radiation 
as low as 2,600 A. For control purposes some 
rats were kept in the dark. Since previous ex- 
periments carried out in different places re- 
vealed discrepancies in the results, animals 
were treated alike in Bern, Freiburg, and Ber- 
lin. The periods of observation in each group 
run from 21 to 42 to 63 days. In some cases, 
extracts were made from the skin of the rats 
exposed to ultra-violet light of long or short 
wave length, and then injected into the animals 
kept in the dark. All rats, regardless of the 
place where they were treated, if they were 
kept in the dark or had been exposed to radi- 
ation cut off at 3,100 A., showed identical 
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pEndence on the sterochemical structure. Or- 
ganic compounds belonging to the following 
groups effected the absorption in the order in 
which they are named : Aldehyde group (most 
effective), amino group, COOH group, and 
alcohol group. 

Forty-seven graphs and fifteen tabulations 
illustrate the results. 

Ernst A. Pohle, M.D., Ph.D. 

Medication and Ultra-violet Rays. Gr. 
Roskin. Ztschr. f. Immunitatsforsch. u. 
exper. Then., January, 1931, LXIX, 473. 

This is an experimental study in mice, in 
which the author sought to determine the 
combined effect of ultra-violet rays and medi- 
cation. The mice were infected with tincture 
equiperdum. Examination revealed that the 
serum of mice treated with ultra-violet rays 
contained a particular factor A, which intensi- 
fied the therapeutic effect of neosalvarsan. 

This factor A disintegrates if the serum is 
kept at a temperature of 56° C. for half an 
hour; it also disintegrates if the serum is ex- 
posed to ultra-violet radiation. Absorption of 
factor A from the serum may be accomplished 
with kaolin. Observation showed participa- 
tion of the active mesenchyma of the skin and 
the entire reticulo-endothelial system in the 
production of factor A. The serum of irradi- 
ated, splenectomized mice contains little fac- 
tor A or none at all. 


The Formation of a Compound from 
Histidin under Ultra-violet Radiation, with 
Effects Similar to Those of Histamin, and 
the Significance of this Process for the Light 
Erythema. F. Ellinger. Strahlentherapie, 
1930, XXXVIII, 521. 

Histidin in solution exposed to ultra-violet 
raj'S is partE transformed into histamin, which 
produces contractions in the surviving intes- 
tines of guinea pigs. The wave length of the 
light does not seem to be of influence as long 
as the radiation belongs to the ultra-violet 


region. If the histidin is dissolved in serum 
and then irradiated, the exposed solution also 
produces a contraction of the intestines. The 
skin of small pigs was e.xposed to ultra-violet 
rays and pieces e.xcised in the erj-thema area. 
Extracts of the excised skin also produced 
contraction of the intestines in several in- 
stances. As to the mechanism of the skin 
eiydhema, the author believes that, following 
exposure, a histamin-like compound is formed 
from histidin in the upper layers of the epi- 
dermis. This causes the first reddening and 
the histologic picture of leukocyte grouping in 
the blood vessels. Depending upon the type of 
radiation and its intensit}', injurious effects 
on the prickle-cells may be added. The sub- 
stance released by these cells increases the 
erythema. 

Ernst A. Pohle, M.D., Ph.D. 


Biology and Practical Use of the Thresh- 
old Erythema for Ultra-violet Rays. V. 
Wucherpfennig. Strahlentherapie, 1931, XL, 
201 . 

This article is a detailed report of the 
author’s extensive studies concerning the skin 
erythema, following exposure to ultra-violet 
ra3'’S. He has used the so-called threshold 
value of the erythema, and it was surprising 
how small a difference in the dose applied 
could be recognized with this procedure. The 
simple apparatus is described and sketched. 
The relations between threshold eiyTliema and 
age, complexion, and sex are related; the ef- 
fect of pressure during exposure, as well as 
that of tlie wave length, has also been consid- 
ered. A very characteristic and almost con- 
stant ratio between the reactions was seen in 
persons who had been irradiated before, either 
witli the mercury' vapor lamp or with the sun. 
A pathologic hypersensitivity to light should 
be diagnosed only if irradiation of hitherto 
unexposed skin areas is followed fay the 
typical symptoms of a light dermatosis. 

Ernst A. Pohle, M.D., Ph.D. 
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The Kcleket 230 K- V., 15 M. A. Stabilized 
Constant Potential Apparatus 




Oscillogram slioiving the secondary 
voltage zoave delivered by this form 
of rectification. 


etr , 


I' 




Ke 


X-RAY EQUIPMENT 

As modern 
as tomorrow 


TT^lTH tins Kcickct constant potential therapy apparatus, 
» » peak kilo\o!ts are elTective kilovolts. 

A more liomoKcneons radiation . . . jrreater intensity of 
X-ray beam . . . increased depth dose per .skin reaction . 
complete avoidance of high-frequency generation . ' no 

sparking to the rectification . . . aerial of convenient leiigth 
without destroying cfiiciency . . . even flow of constant voit.agc 

• ,‘*1= •idvantagcs of the Kcleket \^alvc 

luhc Condenser Filtered Deep Therapy .-Cpparatus. 

Let ns send you the details for study at your leisure. 


The Kellcy-Koett Mfg. Co., Inc. 

222 West Fourth Sirtct, Cosinmon, Ky. 

Without ohhgatioii, send complete Morj 
of Kcickct \'aKe Tiilie fondeiiwr Filtered 
Deep Therapy .Xiipar.uus 


Xante 


Street .Vtldre.ss. 
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Geo. W. Brady 

Announces That He Has Resumed The Ownership 
and Management of The X-Ray Supply Business of 

GEO. W. BRADY & CO. 

And Will Appreciate Receiving Your Orders or 

Inquiries. 

We Will Endeavor to Give You The Best Possible 
Value For Your Money. 

LOW PRICES— QUICK SHIPMENT 


DEVELOPING TANKS-Many Kinds 


SOAPSTONE 

15—6 COMPARTMENT STONE 
TANKS AT BARGAIN PRICE. RE- 
MARKABLE VALUE. SPACE FOR 
DEVELOPER, ICE, HARDENER, 
HYPO. LARGE WASH SPACE, 4- 
INCH SPILLWAY. $52.00. 

EBONITE TANKS 

THE EVERLASTING KIND 

3 GAL $10.00 5 GAL $12.00 

10 GAL 15.00 15 GAL 20.00 

3 COMPARTMENT, 14x17 65.00 

COMPLETE WITH FITTINGS 

AND LEGS 


Theft Ctmparfmenff 

tSmehes loni inside 


TTi^eCofftpa^enb 
^^Sfncfies /brrjf 



40^1 inches 

AN IDEAL TANK FOR HOSPITAL OR THE 
LARGER LABORATORIES 


WE CARRY A LARGE STOCK OF SUPPLIES AND USUALLY SHIP 
THE DAY THE ORDER ARRIVES. GIVE US A TRIAL. 

ASK FOR COPY OF OUR NEW CATALOGUE 

Geo. W. Brady & Co. 

789 S. WESTERN AVE. CHICAGO 
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SCREENS!! extraordinary 
LOW PRICED CASSETTES 

WHY USE OLD SPOTTED OR SLOW SCREENS AND GET 
POOR RESULTS, WHEN YOU CAN BUY NEW, FAST 
SCREENS OF FINEST QUALITY AT THESE RE- 
MARKABLY LOW PRICES? 

DUE TO THE SAVINGS POSSIBLE WITH NEW MACHINERY AND 
THE GREATLY INCREASED DEMAND IT IS NOW POSSIBLE TO SELL 

BUCK X-OGRAPH INTENSIFYING SCREENS 

AT PRICES NEVER BEFORE EQUALLED (REGULAR PAIRS) 
X-OGRAPH SCREENS, 14x17" 11x14" 10x12" 8x10" 6^x8^" 5x7" 8x36" 
PER PAIR $30.00 $20.00 $15.00 $10.50 $ 7.00 $ 4.50 $37.50 

WITH ALUMINUM 

FRONT CASSETTES..., 45.00 34.00 27.30 21.45 16.85 13.25 78.30 


FRONT CASSETTES..., 45.00 34.00 

WITH BAKELITE 
FRONT CASSETTES.... 46.35 35.15 


29.20 22.75 


5% Discount for cash with order 


POTTER-BUCKY DIAPHRAGMS 


CURVED OR FLAT TOP STYLES 





THOUSANDS 
OF “BRADY” 
BUCKY 
DIAPHRAGMS 
ARE IN 
DAILY USE 


^ SPECIAL SUMMER PRICES 

TO HELP KEEP THE FACTORY BUSY WE OFFER THE SPECIAL SUMMER PRICES SHOWN 

BELOW 

CURVED STYLE FOR 14x17 CASSETTES, WITH HIGH RATIO GRID 
COMPRESSION BAND AND WINDING ATTACHMENT. NEW 48''01C:nA 
RADIUS BUCKY, 42" LONG, AT - 

FLAT STYLE FOR 14x17 CASSETTES, LATEST MODEL, WITH COM- 
PRESSION BAND, ILLUMINATED DIAL, EXPOSURE TIMER, MAG- AD 

NETIC RELIEF AND MANY OTHER NEW FEATURES 4i4D.UU 

FLAT STYLE FOR 11x14 OR SMALLER CASSETTES, IDEAL FOR HEAD 
WORK OR FOR SPINE OR KIDNEY CASES ON TABLE OR ON VER- 1 >17 rn 
TICAL CASSETTE STAND — 14/. OU 

Geo. W. Brady & Co. 

789 S. WESTERN AVE. CHICAGO 
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PRACTICAL 
X-RAY TREATMENT 

A Practical Reference Book for the Roentgenologist 
By Arthur W. Erskine, M. D. 

» • » *. o.. Methodist Hospital and Mercy 

• Iowa; member and past president of 

, •' * of North America; member of the 

Society; Chairman of the Section on 
. . . " . ! Medical Association; fellow of the 

American Association for the Advancement of Science and of 
the American College of Radiology; member of the Committee 
on Standardiaation of X*ray Measurements of the Radiological 
Society. 

Cloth X + 116 PP. 6V2x9Vz- Over 40 ilhistraiiojis, charts 
Completely and Carefully Indexed; 1931. 

W RITTEN Ixom the standpoint of the busy, practicai roentgendio^ist, 
Dr. Erskine has set down in this book the methods h? has used, and 
his reasons for selecting them. He avoids lengthy discussion of 
opinions and differences, confining his attention to practical technic and 
’therapeusis. 

Many tables are given by which the dosages may be converted into actual 
time values for the roentgenologist’s own technics with a minimum of experi- 
mental work. In addition, many suggestions are offered for the medical care 
and general management of patients receiving irradiation. ' 

The possibilities of therapeutic use of X-ray in a wide range of conditions 
are discussed with a frank evaluation of accomplishments and limitations, con- 
clusions drau-n from failures and disappointments as well as successes. An 
invaluable reference book to have within reach at all times. 

... TEN ESSENTIAL DIVISIONS . . . 


1. Current— Apparatus— Protection 

2. Measuring Instruments, Indirect 

AND Direct 

3. Factors Affecting Skin Dosage 

4. Factors Affecting the Depth- 

Dose Percentage 


5. Standard Technics 

6. DETERMINAnON OF THE SkIN DoSE 

7. The Effects of X-ravs on Tissue 

8. Skin Diseases 

9. Non-Malignant Conditio-ns 

10. Maucnant Conditions 


Postpaid $3.50 


BRUCE PUBLISHING COMPANY 


Saint Paul 


Medical Publications 

PubJhhcr, Journal Kadiolotieol Socioty of North America 


Minneapolis 
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High V oltage Apparatus 


with 



Oil Sealed Rectifier 


H igh voltage X-Ray therapy apparatus has often 
required a large amount of attention. Due 
to the higher voltage used and long continu- 
ous operation, frequent repairs of one sort or 
another were found necessary. 

The remarkable experience of users of Waite appa- 
ratus with oil sealed rectification indicates a complete 
reversal of this condition. Today, the Roentgenol- 
ogist or institution contemplating the purchase of 
such equipment can justly and reasonably expect 
continuous service without interruption. 

Many leading institutions have long used Waite 
therapy equipment with oil sealed rectification and 
will testify to its constant and steady operation with 
complete freedom from trouble. 

No longer does high voltage apparatus necessitate 
such large expenditures as to limit it to the use of 
the large institution. The exceptional advantages 
of oil sealed rectification today permit the installa- 
tion of a complete apparatus at a nominal investment. 


\/AITE- BARTLtTT MPG. CO. 

Superior et E..t Thirlielf. 53 Avenue 

CLEVELAND, OHIO LONG ISLAND CITy, N. Y. 
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Investigate this Modern 
Standard Eqnipment 

Its Use Will Improve Your Radiography 

Tlie new 48" radius Potter Bucky 

Diaphragm which is 42" long 

permits: 

Full length spine radiography 
on a single film. 

General Bucky Radiography 
without moving the Bucky 
or patient. 

The use of any standard size 
cassette. 


Table complete with Bucky and 

Tube Stand S830.00 

Bucky and Compression 

Band Only 350.00 




This powerful single valve Rectified 
machine mil deliver current in ex- 
cess of most needs. In addition to 
its radiographic output of 100 MA 
at 100 P.K.V. it will deliver 5 MA at 
125 P.K.V. for Therapy. The pa^ 
ented LIMITED CAPACITY 
SAFETY WINDING which prevents 
harmful electric shock to patient 
and operator is incorporated m this, 
as in other STANDARD Machines 


Price with Kenotron Yah e 
Price with Metalix valve. . • 


.$1,325.00 

1,400.00 


WRITE FOR BPU'ETINS “N THIS 
OR OTHER APPARATUS IN YHICH 
YOU ARE INTERESTED 


STANDARD X-RAY COMPANY 

largest exclusive x-ray MAIWFACTimERS 


1932 N. Burling Street 
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At lejt is a huge and 
unique photometer at- 
par at us designed oy 
Westinghouse scientists 
and buiit by Westing- 
house's own laboratory 
staff to insure perfect 
accuracy in measuring 
and testing the distribu- 
tion of light from every 
type of lighting equi^ 
went. No wonder the 
netvWestinghouseStere- 
oscope {shown below) 
has vastly superior il- 
luminating qualities. 


New stereoscope perfected 
by Westinghouse scientists 

T he new Westinghouse Wheatstone Stereoscope pos- 
sesses the features which get maximum diagnostic in- 
formation from stereoscopic films: 

(1) SUPERIOR ILLUMINATION. The illuminating 
boxes are of the Westinghouse integrating photometer 
type, using only one 150 watt Westinghouse lamp in each 
box. With these illuminators, Westinghouse scientists 
have succeeded in gaining a diffusion of light so uniform 
that, over the entire area of the glass, the human eye can 
detect no difference in illumination intensity. Two snap 
switches and two rheostats are provided, so that the 
degree of illumination of each box can be separately con- 
trolled, to compensate for density difference in a pair of 
films. 



j 


There are many other features. Send the coupon 
for a bulletin on this new Westinghouse 
acnievement. 


(2) EASE OF ADJUSTMENT. Every necessary adjust- 
ment of mirrors is provided for. There is also a special 
adjustment for astigmatism which makes possible a fixed 
change in the relative angle of the two mirrors, and may 
be reset at any time to allow for compensation in the 
observer's vision through the wearing of eyeglasses. The 
illuminating boxes arc positioned in accordance with a 
calibrated scale by the turning ofa convenient hand wheel. 


vrcahighomc X-Ray Co., Depr. E-7 
Long UlandCity, N.Y., US. A. 


Seod me balleSia dejcriiws the new 
aheaUtone Stereoscope, 


Dr... 

Office, 

Cry.. 


State, 


Westinghouse 
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MET ALIX 

line focus tube is an all-round tube of superior optical qualities for general diag- 
nostic work. It is particularlj' suitable for heavier bone work, 5 feet chests, pic- 
tures of the gall bladder, and the genito-ui inao' tract. 

But it is not the proper tube for extreme speed work at extremely high milliam- 
peragcs. 

In busy hospitals g.i. work with consecutive series of heavy instantaneous loads 
should be allotted to the larger 10 klV tube. 

For the best results in fine bone work — if the time factor is of minor impor- 
tance — 2.5 kJF and 1.5 klV. 



The .\tftotix tan t'f aitoftftt 
to an> Atttericatt talc stand 
b\ tncans of an Mxsulating 
cone and a adattation 

rtn(j. 



WALLER MULLER COMPANY 

61 2 North Michigan Avenue 
CHICAGO, ILLINOIS 


MARSHALL DILL 

510 Montgomery Street 

SAN FRANCISCO, CALIFORNIA 
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The 

Gall Bladder 
Diagnostician 



Gall bladder shadow obtained intra> 
venous administration of Zodefkon 




lodeikon 

Tetraiod-phenol-phthalein Sodium Salt 


lodeikon used in cholecystography 
makes an accurate diagnosis of gall 
bladder conditions. 

Purified, standardized, clinically 
tested for oral and intravenous ad- 
ministration. 

Send for booklet "The Biography of 
lodeikon” — Mail this Coupon 

Mallinckrodt Chemical Works, 

Med. Dept. 60, 

Second and Mallinckrodt Sts , 

St. L-ouis, Mo. 

Please send me “The Biography of lodeikon/' in- 
cluding Technique for Intravenous and Oral Ad- 
ministration. 


COLUMBIA UNIVERSITY 

New York Post-Graduate 
Medical School 

offers courses in 

ROENTGENOLOGY 


A basic course of eight weeks in the prina’ples 
and practices of roentgenology is followed by an 
advanced course of eight weeks in plate interpret 
ration, fluoroscopy, and therapy. Admission to 
the advanced course is granted to those who have 
completed the basic course. 

Further instruction in roentgenology may be in- 
dividually arranged for on complcuon of the four 
months' work. 

Under the direction of Dr. Wilham H Meyer. 

licensed physicians in good standing are ad- 
mitted to these courses. 

The next basic course begins October 5, 1931; the 
nevt advanced course begins November 30, 1931. 


fffr fuTthr injormattoriy address 

The Associate Director 

304 East 20th Street, New York City 


BRITISH JOURNAL OF 


RADIOLOGY 


The Official Organ of the British Insti- 
tute of Radiology incorporated with the 
Rontgen Society. 


Hon. Editors: 

G. W. C. KAYE, O. B. E., M. A., D. Sc. 

RUSSELL J. REYNOLDS, M. B., B. S., 
M. I. E. E. 

Published Monthlr. ■is PoswZ' 2d. 
Annual Subscription, £2. 2. Od net. Payah e m 
advance. 

Specimen copy sent on application to the 
Publishers: 

WILLIAM HEINEMANN 
(Medical Books) Ltd. 

99 Great Russell Street. London, W. C. 1. 
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THE ONLY RADIOPAQUE OIL OF LOW VISCOSITY 



SmUS YISUALIZATION 


SINUS VISUALIZATION 

Lo^v viscosity and correct 
radiopacity insure: 

(1) Ease and complete- 
ness of filling. 

(2) Maximum of deline- 
ation. 

(3) Rapidity of drainage. 



PYELOGRAPHY 


(1) The high radiopacity of Brominol Light as compared v-ilh sodium 


iodide solutions results 
in pyelograms of strik- 
ing clarity. 

(2) Being an inert, 
non-ionized, non-irri- 
tant oil, Brominol Light 
causes no irritation or 
reactions. 
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INTRA- 
UTERINE STUDIES 
Brominol Light 
makes possible deline- 
ation of the uterine 
shadow and the deter- 
mination of tubal pat- 
ency without recourse 
to high pressures. 
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Another excellent addition to Annals of Roentgenology” 

—CANADIAN MED, ASSN JOUR. 

THE CHEST 

in Children 

Roentgenologically Considered 
E. GORDON STOLOFF, m.d. 

A//, Sinai Hospital, Htw York 

T his book win fill an empty niche in the libraries of roentgenologists, 
pediatricians, internists and general practitioners. It is written by a pedi- 
atrician who has also been trained in roentgenology. His experience is based 
not only on the bedridden infant and child in hospital practice, but also on the 
ambulatory patient in the pediatric dispensary and in private practice. 

REVIEWERS’ COMlvIENTS 

“This is the work the pediatrician has long awaited. It is a roentgenologic 
panorama of chest conditions in children. Every clinical entity receives its 
roentgenographic replica. The author speaks the clinician's language. . . . Too 
much praise cannot be bestowed for the clarity of the plates and excellence of 
the format .” — Journal of the American Medical Assn. 

“This volume is really an atlas of roentgenograms of the chest in children in 
health and in disease. The illustrations are supplemented by a brief explanatory 
text that is well written, concise and to the point. The illustrations themselves 
are excellent, and each has a full descriptive legend.” 

— American Journal of Diseases of Children 

4TO, CLOTH, 417 PAGES, 406 ROENTGEN-RAY STUDIES, 

AND 19 CLINICAL ILLUSTRATIONS I I NET $15.00 

Complete Catalogue and Circulars on Request 

PAUL B ' HOEBER - - PUBLISHERS 

SEVENTY-SIX FIFTH AVENUE »’ NEW YORK, N. Y. 

Publishers of The American Journal of Surgery; Annals of Medical History; 
Annals of Roentgenology; Clio Medica, etc. 
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INTRAVENOUS 
X-RAY VISUALIZATION 
of KIDNEYS and URETERS 


Solutions of lOPAX may 
be used several days after 
preparation if stored in a 
dark place and resteril- 
ized before administra- 
tion. 


LITERATURE FROM 

SCHERING CORPORATION 

MO WILLIAM STREET 

NEW YORK, N.Y. 
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A grave responsibility rests upon 
the family physician 

IT IS HIS DUTY: 



To keep abreast of progress in cancer research 
and clinical experience. 

To Tvarn liis patients of early symptoms of cancer. 

To insist upon periodic health examinations which 

will lead to the correction of precancerous 
conditions and the detection of early cancers. 


''Cancer is loday tlic outstniidinp problem in medicine and public Iicallli- 
it tbrcalcns ll.c ascendency of all other causes of death . . . cducjition both 
of the medical profession and of the public is the most essential nan 
of the prt'sent active camjiaign for the prevention and cure of cancer'’ 

TlTHtMm It ITrleh, .W. D., In Cnnrrr: 

Ihn Sn.rfr nf Cnnrrr In honor of Jan,r. E^lnf.. Phlln^rlpl.ln, 


THE MiW YORK CITY CANCER COMMITTEE 

•'l l East 73th Street • Illlinelandcr 4-0133 

1/ not n t*f ynr » * ^ 

rorhatv-nriinoihr ’'"wric.an Socicty for the Control of Cancer, i\c«- York N Y 
In >rre*trr York wr •«IH fortilah I I t • • 

In l,rl|.inp .o for . .iu. V.mpMrU I- lu.lriUnHon^r; 
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SKIODAN INTRAVENOUS UROGRAPHY 


Readu 
for , ' 
injecf/on 


Intravenous Urography 

The stable sterile Skiodan solution obviates 
waste of time and effort in preparing for in- 
travenous urography. 

As shown by accumulated experience, Skiodan 
is excellently tolerated— locally and systemical- 
ly. Furthermore, it gives quick results, satis- 
factory shadows being usually obtained when the 
first exposure is made five minutes, and the 
second fifteen minutes, after the intravenous 
injection. 


PAINLESS RETROGRADE PyELOGRAPHy 

For retrograde pyelography. Skiodan solution is free from discomfort. 
The small quantity required for the dilutions used in this procedure 
can be withdrawn from the bottle without spoiling the remainder. 

How Supplied 

SKIODAN SOLUTION (40%) in bottles of 50 cc. 
SKIODAN POWDER in bottles of 20 grams. 

Both sold at the same prices 


J|40IsterheSOLUTION}|I 
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REG, U. S. PAT, OFF, 

Brand of METHIODAL 
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About ten years ago Dr. W. D. Coolidge, in 
jfjL the Research Laboratories of the General Elec- 
tric Company, made radiographs with 1000 ma. of 
tube current. Roentgenologists who viewed these 
radiographs recognized immediately the vastly in- 
creased diagnostic value with this high milliampcrage, 
as it permitted high speed radiography at compara- 
tively low voltages — speed sufficient to arrest invol- 
untary motion of the heart, lungs, stomach, etc. 

At a subsequent x-ray meeting in Chicago this 
series of 1000 ma. radiographs was e.xhibited by 
Dr. Coolidge, and the interest manifested proved 
conclusively that roentgenologists awaited the day 
when equipment of this capacity would become 
available for certain classes of work. 

But it is a long step, sometimes, between an ex- 
perimental set-up in. the r esearch laboratory and the 
apparatus eventually developed for practical use. 
In the years intervening a vast amount of further 
research and experimental engineering has entered 
into these two developments, which until now could 
not be announced. Obviously the handling of this 
large amount of energy demands apparato of 
utmost precision and automatically true in perform- 
ance in order that it be thoroughly practicable in 
the hands of the average operator. 

When it may be said that with tbs Victor equip- 


ment one can obtain radiographs in 1/1 20th second, 
with as high as 1000 ma. tube current, realizing a 
diagnostic quality unprecedented in the x-ray art, 
and with greater simplicity and more consistent 
duplication than has been possible with the so-called 
high milliamperage technics up to the present then 
can one appreciate what research in physics and 
engineering has again contnbuted to medicrf science. 

The apparatus proper employs four Kenotron 
Valve Tube Rectifiers known as the KR'3 type, the 
first of the Kenotron senes to prove acceptable to 
Victor engineers as sufficient for the requirements 
of modern x-ray equipment An ingenious control 
(magnetic) system coupled with this Kenotron, 
to<rether with a transformer of extraordinary^ effi- 
ciSicy, have made possible the positive, unfaiJmg 
performance mentioned in the preceding paragraph. 

This equipment is now in production and instal- 
lations are being scheduled in ® orders 

placed. Further particulars will be gladly given 


GEMEEAJL @ ELECTRIC 

X-'KAY COKPOKAHON 

2012 Jackson Boulevatxl Cblcaso,JiltV.S.^ 
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PRIMARY CARCINOMA OF THE FEMALE EXTERNAL GENITO- 
URINARY ORGANS TREATED WITH RADIUM 
AND ROENTGEN RAYS^ 

By HARRY H. BOWING, M.D. 

Section on Therapeutic Radiology, The Maj'o Clinic, Rochester, Minnesota 


I T is not uncommon to see a brilliant lo- 
cal response to radium therapy of pri- 
mary carcinomatous lesions of the fe- 
male c.xternal genito-urinary organs. This 
oiiservation prompted a review of the total 
mim!)er of these cases seen in the Section on 
Therapeutic Radiolog}’ of The Mayo Clinic. 
The study includes all patients with the con- 
ditions under consideration, who were treat- 
ed from 1915 to 1929, inclusive, a total of 
95. Radium tiierapy was first employed at 
The Mavo Clinic for carcinoma of the vulva 
in 1915.' 

Rcnt.«chlcr, of the Clinic, reported a simi- 
lar study recently. In liis review he included 
only cases seen on the surgic.al service l)c- 
tween 1907 and 1927. The present report 
includes 58 cases studied by Rentscblcr. 
This number was referred to the Section on 
rheraiicutic Radiology from the surgical 
service. 


The incidence of carcinoma involving 
llic external female genitalia has Ix-en re- 
corded In- various autliors. Schwarz gave 
the incidence a.s 1.3S; ^'i^chow reported 
1.55 or l.dO: Gurit gave the incidence of 
1.-18: Taussig gave 1.20. Rrady, reporting 


ly(„rc It,f RaiiintocicJl Swicij. <if Notih Amtric 


statistics from Johns Hopkins Hospital, re- 
corded 19 cases of epitlielioma of the vulva 
and 756 cases of carcinoma of the cervix, 
or a ratio of 1.397. In two of the cases tlie 
growth was of the urethra. In The Ivlayo 
Clinic tlie ratio based on histologic study 
was 1.25. Clark and Norris reported that 
among 1,119 specimens of newgrowths in 
the Gynecologic La1)oratory of the Univer- 
sity of Pennsylvania there were 30 carcino- 
mas of the vulva. There was a total of 
1,0-19 carcinomas in the same lalx>ratorv ; 
that is, carcinoma of the vulva represented 
2,9 per cent of all gj-necologic carcinomas 
there. Ew-ing stated that carcinomas of the 
vulva are not rare; they form 10 per cent, 
according to Gurit, of all carcinomas in 
women. 

Tlie age incidence in tiie group on wiiich 
this paper is based is ahno.st identical to that 
reported by Rentscblcr (Table I). Sixty- 
six patients, or nearly 70 per cent, were be- 
tween the ages of fort}’-fi\-c and sixty-nine 
years, the average age Ijcing 57.24 years. 
The youngest patient was tliirty years of age 
and the oldest eighty-five years. 

Tile civil state is recorded in Table 11. 
The average mmilx^r of pregnancies was 
four. 7'he number of multipara; in this 
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TAKI-E II. — IXCIDENCE OF PREGNANCY 


Civil 

state 

C.ases 

- , 

1 Pregnancies 

1 

) . ... — ^ — — 

CJ 

1 

a! a i 1 1 2131 4i516!/l819! 10 J 11 



sS i-Tinri — I — i — i m r-y^ , , - 4 


w.^'l 14 1 16 1 7 1 



TABLE in. — GRADE OF LESION IN RELATION TO ITS SITUATION 


Microscopic diagnosis 

Cases 

Labia 

majora 

Labia 

minora 

Urethra 

Clit- 

oris 

Vesti- 

bule 


(/> 

O 

VJ 

tj 

^ O 

I U = 

U o 

11 i- = 

(5 j CL o 

O ^ 

CJ o 

5/} 

u 

rt 


Epithelioma not graded 

1 



1 i li 6.25! 1 ! 1 1 

mil 

Sqiiamous-ccll epithelioma, graded 1 

3| 

2 

4.54 

1 in 6.251 tilt 

mH 

Sqtiamous-ccll epithelioma, graded 2 

2a 

19 

43.18 

2)100! 4 1 25.00 1 3 1 75 | | ! 

mm 

Squamous-ccll epithelioma, graded 3 

119 

13 

29.54 

— — IfciwistilMKiMlIB 

mm 

Sauamoiis-ccll epithelioma, graded 4 

til 

7 

15.90 

1 1 4 1 25.001 1111 

mm 

ilasai-ccll epithelioma 

i 1 

1 

2.27 

111 Mill 

Bh 

Adenocarcinoma, graded 2 

t 2 

\* 

227 

III 1 ! M |I 


Iiiflammatoo’ tissue 

2 

I 

2.27 

1 111 6.251 1 M 1 

■ml 




! 1 1 8I.U33 1 ! 

11 11001 


Total 

1 95 1 63 1 66.31 | 2 1 2.101 24 t 25J6 1 4 ! 4.21| 1 1 1.05i 1 

1 1.05 


•Papillnf)* ndenocnrcinonia graded 2 in a cyn. 


Bonncy, in reporting 58 cases of carcinoma 
of the vulva, and 19 of Icukoplakic vulvitis, 
among patients admitted to the Middlesex 
Hospital and Chelsea Hospital for Women 
in the ln.«t ten years, stated that in none of 
their cases was there any history or sign of 
antecedent syphilis, nor could evidence of 
tiic presence of the Treponema pallidum be 
obtained by histologic methods. Graves has 
expressed tiie opinion that leukoplakia and 
kraurosis (white vulvitis) invariably rc.^ult 
from chronic irritation, that they represent 
the result of an irritating process, and that 
airdnoma of the \-tilva is a .good illustration 
of the relationship between irritation and 
malignant neoplasia. 

MacKcc has stated that Icukojdakia is a 
dangerous prc-epithcliomatous lesion. Tan.-J- 
sig holds that Icukoplakic vnlviti.s is un- 
tlonhlcdly the inn.-t fre(|neiUly encountered 
causa! f.actor of carcinoma of the vulva. He 


states further that there are other conditions 
to be reckoned with, such as syphilis, acum- 
inate warts, and trauma. In a series of 23 
cases which he saw, syphilis occurred in two, 
trauma in two, condyloma acinninatuni in 
one, Icukoplakic vulvitis in fourteen, and 
accompanying lesions of uncertain nature 
in four, lie expressed his feeling that this 
incidence justifies the classification of leuko- 
plakia as a prccanccrous lesion. Further 
on in the chapter on carcinoma of the 
vulva, he mentioned that Pcrruchet found 
three cases out of 19 in which leukoplakia 
had not progressed to the stage of carci- 
noma, and he concluded, as also did Petit, 
that tire leukoplakia is just the first .sta,ge of 
carcinoma and that sooner or later in every 
case in which this form of vulvitis h.as oc- 
curred. carcinoma is certain to develop. In 
commenting on these conclusions, Taussig 
did not care to liold to such all-inclusive 
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TABLE I. INCIDENCE BY AGE 



group was 17, or 19.10 per cent; the cor- 
responding values given by Taussig and by 
Giesecke were IS per cent and 43 per cent, 
respectively. Berkelej- and Bonney, in a 
similar study, reported that 58.6 per cent 
were married; 25.8 per cent were widows, 
and 15.6 per cent were single women. Ster- 
ility occurred in 48.2 per cent of their cases, 
and the average number of pregnancies was 
seven. 

The frequency with which various parts 
of the vulva are involved was found by 
Rothchild, who studied 395 carcinomas of 
the vulva, to be as follows: clitoris, 62; cli- 


109 cases. In this study the cases recorded 
as occurring primarily in the tissues of the 
external urinary meatal region were includ- 
ed. Cabot stated that probably not more 
than twenty-five or thirty critically studied 
cases of primary carcinoma arising from the 
mucous membrane of the urethra have been 
reported. In many of the cases in this study 
infiltration was extensive when first seen. 
Therefore, the possibility of the tumor aris- 
ing in the para-urethral ducts, in peri-ure- 
thral tissue, in the vagina, or in the bladder 
must be taken into account. 

The first symptoms noticed by the pa- 
tients can be grouped as follows; tumor was 
noted in 45 cases (47.36 per cent) ; ulcer, 
in 36 cases (37.89 per cent) ; discharge, in 
eight cases (8.42 per cent) ; urinary symp- 
toms in three cases (3.15 per cent), and 
pain, in two cases, (2.10 per cent). In 
one case (1.05 per cent) the first symptom 
was not recorded. 

In 52 cases it was possible to estimate the 
interval of time between the onset of the 
first symptom and the first visit to the phy- 
sician. The shortest interval was one week; 
the longest interval was thirteen years; the 
average, about eighteen months. 

Pruritus was the most common associated 


toris and labia of one side, 41 ; clitoris and 
labia of both sides, 21; labia majora, 105; 
labia minora, 35 ; labia majora and minora, 
29; tissue about the urethra, 6; posterior 
commissure, 11, and Bartholin’s gland, 17. 
Owing to the extent of the primary lesion 
when first seen by the surgeon and radiolo- 
gist it is in many cases impossible to deter- 
mine the exact site of the initial involve- 


ment ; howc\-er, the situation of the primary 
tumors in the cases reviewed for this study 
is given in the last line of Table III. Ederle 
tabu’ated 677 carcinomas of the vulva and 
pointed out the marked predisposition of the 
clitoris to malignant change. This is espe- 
cially noticeable when the small surface oc- 
cupied by this structure is consickred. In 
Earle’s series the clitoris was affected u 


local condition ; it was recorded in 37 cases 
(38.94 per cent). Ewing expressed the 
opinion that the associated parakeratosis and 
infiltration of the corium with round cells 
in pruritus are distinctly favorah’e to the 
development of epitheliomatous lesions of 
the vulva. At times the itching is intense. 
Scratching may result in repeated trauma, 
and in some cases repeated or chronic ir- 
ritation is a factor in the development 
of malignant disease. Berkelei' and P„)n, 
ney reported that o6 per cent of their p,i. 
tients who had carcinoma complained ,,f 
pruritus. Associated systemic disea^e 
not common in this group. One case each 
of diabetes, syphilis, and nephritis occurred, 
or a percentage of 1.05 each. Berl<ele\ and 
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TABLE III. — GRADE OF LESION IN RELATION TO ITS SITUATION 
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Microscopic diagnosis 
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oma not graded 

1 


1 1 1 1| 6.25 



1 



ms-ccll epithelioma, graded 1 

3 

2 

4.54 



1 1| 625 



1 



nis-cell epithelioma, graded 2 

28 

19 

43.18 

2 

100 

1 4 125.00 

3 

75 

1 



ous-cell epithelioma, graded 3 

|19 

13 

29.S4 

1 


) 5131.25 

1 

25) 1 



otis-cell epithelioma, graded 4 

111 

7 

15.90 

1 




! I 1 


cell epithelioma 

1 1 

1 

227 

1 


1 ) 


1 1 1 


carcinoma, graded 2 

1 2 

1 1* 

! 227 

1 

1 

1 1 


1 1 (1 

100 

imatoo’ tissue 

1 2 

1 1 

1 2.27 

1 

1 

1 1 ) 6.25 

1 

I 

1 

1 

1 


opsy 

128 

119 

1 30.15 

1 

I 

1 8133.33 

1 

1 

11 

m 

1 

i 

.d 

195 

163 

16631 

1 2 

! 2,101 24 i 25.26 

14 

14.21 

(! 

i l.osi 1 

1 1.05 

.. — . . - . . , . 1 


ilJary adenocarcinoma graded 2 in a 


y, in reporting 58 cases of carcinoma 
vulva, and 19 of leukoplakic vulvitis, 
g patients admitted to the Middlesex 
ital and Chelsea Hospital for Women 
■ last ten years, stated that in none of 
cases was there any history or sign of 
edent syphilis, nor could evidence of 
wescnce of the Treponema paUidnin be 
med by histologic methods. Grai^es has 
cssed the opinion that leukoplakia and 
irosis (white vulvitis) invariably result 
n chronic irritation, that they represent 
result of an irritating process, and tliat 
cinoma of the vulva is a good illustration 
the relationship between irritation and 
lignant neoplasia. 

M.acKec has staled that leukoplakia is a 
ngerous prc-cpithcliomatous lesion. Taus- 
g holds that leukoplakic vulvitis is un- 
>nbtediy the most frccjuently encountered 
•’itsal factor of carcinoma of the vulv.a. He 


states further that there are other conditions 
to be reckoned with, such as syphilis, acum- 
inate warts, and trauma. In a series of 23 
cases which he saw, syphilis occurred in two, 
trauma in two, condyloma acuminatum in 
one, leukoplakic vulvitis in fourteen, and 
accompanying lesions of uncertain nature 
in four. He expressed his feeling that this 
incidence justifies the classification of leuko- 
plakia as a precancerous lesion. Furtlier 
on in the chapter on carcinoma of the 
vulva, he mentioned that Perruchet found 
three ca.scs out of 19 in which leukoplakia 
had not progressed to the stage of carci- 
noma, and he concluded, as also did Petit, 
that the leukoplakia is just the first stage of 
carcinoma and tliat sooner or later in every 
ca.se in which this form of vulvitis has oc- 
curred. carcinoma is certain to develop. In 
commenting on these conclusions, Taussig 
did not care to hold to such all-inclusive 
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TABLE I. INCIDENCE BY AGE 


1 . _ - 

Age, years | 

Cases 

Per cent 

30 to 31 1 

5 

5.26 

35 to 39 1 

5 

5.26 

40 to 44 1 

5 

5.26 

45 to 49 1 

11 

11.57 

50 to 54 1 

15 

15.78 

55 to 59 1 

13 

13.68 

69 to 64 1 

15 

15.78 

65 to 69 1 

12 

1263 

70 to 74 1 

7 

7.36 

75 to 79 i 

4 

4.21 

80 to 84 1 

2 

2.10 

85 to 89 I 

1 

1.05 

Total 1 

95 


Average age 57.24 



group was 17, or 19.10 per cent; the cor- 
responding values given by Taussig and by 
Giesecke were 18 per cent and 43 per cent, 
respectively. Berkeley and Bonney, in a 
similar study, reported that 58.6 per cent 
were married; 2^8 per cent were widows, 
and 15.6 per cent were single women. Ster- 
ility occurred in 48.2 per cent of their cases, 
and the average number of pregnancies was 


seven. 

The frequency with which various parts 
of the vulva are involved was found by 
Rothchild, who studied 395 carcinomas of 
the vulva, to be as follows; clitoris, 62; cli- 
toris and labia of one side, 41 ; clitoris an 
labia of both sides, 21; labia majora, lUo; 
labia minora, 35; labia majora and mmora, 
29; tissue about the urethra, 6; posterior 
commissure, 11, and Bartholin s glan , ^ 
Owing to the extent of the primary lesion 
when first seen by the surgeon and radiolo- 
gist it is in many cases impossible to deter- 
mine the exact site of the initial involve- 
ment; however, the situation of the primari 
tumors in the cases reviewed for this study 
is given in the last line of Table III. Ederle 
tabu’ated 677 carcinomas of the vulva and 
pointed out the marked predisposition of the 
dimrl to maligmant change. This is espe- 

; noticcaHe ,vl,e„ tl.e -.all M.rfac. 

• . 1 structure is considered. In 

Srle's Series .1.. cli.ori, -a, aftcd in 


109 cases. In this study the cases recorded 
as occurring primarily in the tissues of the 
external urinary meatal region were includ- 
ed. Cabot stated that probably not more 
than twenty-five or thirty critically studied 
cases of primary carcinoma arising from the 
mucous membrane of the urethra have been 
reported. In many of the cases in this study 
infiltration was extensive when first seen. 
Therefore, the possibility of the tumor aris- 
ing in the para-urethral ducts, in peri-ure- 
thral tissue, in the vagina, or in the bladder 
must be taken into account. 

The first symptoms noticed by the pa- 
tients can be grouped as follows; tumor was 
noted in 45 cases (47.36 per cent); ulcer, 
in 36 cases (37.89 per cent) ; discharge, in 
eight cases (8.42 per cent) ; urinary symp- 
toms in three cases (3.15 per cent), and 
pain, in two cases, (2.10 per cent). In 
one case (1.05 per cent) the first symptom 
was not recorded. 

In 52 cases it was possible to estimate the 
interval of time between the onset of the 
first symptom and the first visit to the phy- 
sician." The shortest interval was one week; 
the longest interval was thirteen years; the 
average, about eighteen months. 

Pruritus was the most common associated 
local condition ; it was recorded in 37 cases 
(38.94 per cent). Ewing expressed the 
opinion that the associated parakeratosis and 
infiltration of the corium with round cells 
in pruritus are distinctly favorab'e to the 
development of epitheliomatous le.fions of 
the vulva. At times the itching is intense. 
Scratching may result in repeated trauma, 
and in some cases repeated or chrome ir- 
ritation is a factor in the develoinuent 
of malignant disease. Berkeley and Bon- 
nev reported that 36 per cent of tbeir pa- 
tiem« who had carcinoma complained of 
pruritus. Associated systemic disease 
not common in this group. One case each 
of diabetes, svpbil>-S and nephritis occurred, 
or a percentage of 1.05 each. Berkeley and 
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are transmitted by contact from the labia of 
one side to those of tlie other. Graves has 
stated that the diagnosis from inspection 
may be either simple or difficult. A papil- 
lary' or ulcerated lesion situated on a leuko- 
plakic or sclerotic base is almost always a 
carcinoma or a precancerous groudh. In 
different stages the appearance of the le- 
sions resembles that in numerous diseases, 
sucli as lupus, condyloma, esthiomene, ele- 
phantiasis, granuloma inguinale, and meta- 
static carcinomatous processes ; however, the 
diagnosis is readily made by biopsy. The 
cases included in tliis study were grouped 
into five classes: advanced, modified, border- 
line, recurring, and early ; the percentages of 
each are given in Table IV. They could 
also be grouped according to the size of the 
primary lesion, together with notation as 
to whether or not there was inguinal nodu- 
lar enlargement or involvement. When the 
primary' region of involvement measured 
less than 2 cm., it was considered small; if 
it measured more than 2 cm. but not more 
tlian 4 cm., it was grouped as medium, and 
if it was larger than 4 cm., it was grouped 
as large. 

The size only of the primary' lesion does 
not determine its classification as advanced, 
modified, borderline, or recurring. For ex- 
ample (Table IV) in tlie advanced group, 
31 cases (65.95 per cent) were large lesions; 
ten (21.27 per cent) were lesions of medium 
size, and six (12.76 per cent) were small 
lesions. In the modified group the percent- 
age of large lesions was about the same as 
in the advanced group but the percentages of 
medium and small lesions were reversed. 
The numbers of borderline, recurring, and 
early lesions may be too small for compari- 
son. In the recurring cases, the lesions were 
either medium or small, probably because 
the patienis understood only too well the 
significance of delay as soon as it was evi- 
dent that the tumor had returned. In six 
cases (75 per cent), the early lesions were 
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small. More than half of the total num- 
ber of patients, when first seen at The Mayo 
Clinic, had large primary lesions: in 18 
(18.94 per cent) of the cases the lesions 
were medium, and in 23 (24.21 per cent), 
they were small. 

The size of the primary' lesion, as well as 
the duration of the disease and the type of 
pathologic cliange, influences the regional 
and distant metastatic involvement In Rent- 
schler’s thesis is a brief sketch of the 
anatomy of the lymphatic structures of the 
vulva. Rentschler gave a summary of 
Crossen’s views as follows: 

(1) From carcinoma of the labia majora 
or minora all the lymphatic distribution in the 
early stages is likely to be to the inguinal 
nodes; (2) this distribution may extend not 
only to the side on which the lesion is sit- 
uated but also to the opposite side ; hence the 
nodes on both sides should be removed, and 
(3) in carcinoma of tlie clitoris early distri- 
bution to the glands inside the pelvis is prob- 
able. 

In the cases with ulcerated lesions tliere 
is a possibility that the inguinal nodal en- 
largement may be due to the ulceration or 
secondary' infection. 

Schwarz found that the swollen inguinal 
nodes were invaded by carcinoma in only 
about half of his cases, and Dittrich stated 
tliat involvement of the lymph nodes occurs 
in about 50 per cent of the cases in the sec- 
ond six months of the disease. Evidently 
these tumors metastasize rapidly. The 
cases which form the basis of the present 
review do not furnish positive data in this 
regard; however, there were 17 cases in 
which abnormal nodal conditions were 
proved clinically and by e,xaniination of tis- 
sues (Table V). The incidence of clinically 
proved nodal enlargement in the 95 cases is 
given in the same table. It shows rather 
clearly that any' method of treatment that 

did not tnh-p infn 
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statements. In a later study he reported 39 
cases of a total of 76 (51.31 per cent) in 
which leukoplakic vulvitis occurred. Berke- 
ley and Bonney, in their review, previously 
referred to, gave their opinion that leuko- 
plakic vulvitis is an antecedent condition and 
the cause of carcinoma of the vulva. In 
their cases of carcinoma of the vulva that 
came to operation, as well as every case 
seen, leukoplakic vulvitis has always been 
present. 

Taussig stated that simple kraurosis of 
tlie vulva is a chronic, atrophic condition, 
resulting in stenosis of the vaginal orifice, 
and that its lesions do not tend to undergo 
malignant degeneration; however, leuko- 
plakic vulvitis with sclerosis, so-called leuko- 
plakic kraurosis or kraurosis of Breisky, does 
occur as an etiologic factor in malignant 
disease of the vulva. Berkeley and Bonney 
wrote that they did not know of an instance 
in which kraurosis vulvas had been associ- 
ated with carcinoma of the vulva, and that 
in their opinion the two diseases are not 
related ; m this way kraurosis vulvcC mark- 
edly differs from leukoplakic vulvitis. Taus- 
sig agreed with these authors that non-leuko- 
plakic, or simple, kraurosis, is not associated 
with carcinoma of the vulva. Counseller, in 
a recent paper, concluded that the relation of 
leukoplakia vulvitis to carcinoma is not defi- 
nitely known and wll be solved only when 
the cause of carcinoma is discovered. 

It seems evident tliat, although these 
lesions are superficial and benign, they tend 
to malignant degeneration or change. There- 
fore, patients must be carefully observed at 
repeated intervals in order that radical sur- 
gical intervention may be instituted as soon 
as early changes have taken place. Locally 
applied medication, radium therapy, or 
roentgen therapy relieves the itching, and in 
some cases the leukoplakic vulvitis has been 
favorably influenced by radium or roentgen 
rays. However. MacKee has ^ven the 

’■ • that extensive leukoplakia is al 

Sla,r.;bl.b,nny.«.hod of. batmen,. 


TABLE IV. — SIZE OF LESION IN RELATION TO 
CLASSIFICATION OF SEVERITY OF CASE 


1 

i 

Classification j 

1 

Cases 

Per cent 

Large | 

Medium 

j Small 

Cases 

c 

o 

u 

U 

i ^ ' 

f ^ 

Cases 

Per cent 

; Cases 

Per cent 

Advanced | 

!47j49.47|31|6S.95| 

|10|21.27| 

i 61 

! 12,76 

Afodified | 

!29|30.52i20i6S.96| 

1 3110.341 

6| 

120.68 

Borderline | 

41 4,211 2150.001 

1 1125.001 

li 

:25.00 

Recurring ] 

' 7| 7.36! 

1 

1 

! 3|42.85| 

41 

57.14 

Early | 

8| 8.421 1 112.501 

1112.501 

6| 

75.00 

Total 1951 

i 154156.841 

1181 18.941231 

2421 


Advanced: Small, medium, or large lesion Vith 
enlarged nodes (grossly or microscopically). 

Modified: Previous treatment affecting lesion 
elsewhere. 

Borderline; Small, medium, or large lesion 
without enlargement of nodes. 

Recurring: Previous operation affecting lesion 
at The Mayo Clinic. 

Early: Small lesion without nodal enlargement. 


Resection of the internal pudic nerve under 
local anesthesia relieves the itching or the 
cause of the repeated scratching, a source of 
chronic irritation. Vulvectomy, as stated 
by Miller, is both prophylactic and curative. 

In this review of 95 cases, leukoplakia was 
found to be recorded in five cases (Rentsch- 
ler in his review of 71 cases reported five 
cases) ; kraurosis, in ten cases, and kerato- 
sis, in two cases. I feel reasonably certain 
these data are incomplete, and that in all 
likelihood the ten cases just mentioned 
(kraurosis) could be grouped as cases of 
leukoplakic vulvitis with sclerosis. In many 
of the advanced cases, leukoplakia may hare 
been present but not recorded 

From a clinical standpoint there are two 
types of primary carcinoma of the bulva; 

(1) the everting, fungating, papillary or 
medullary, and in some cases nodular, and 

(2) the inverting, infiltrating, or pl<ujne.j,[^g 
lesions In the advanced stages lx>th t\pes 
can be ulcerated, craters can be formed, and 
neighboring tissues can^ be underniined; 
usually these advanced lesions are associated 
with marked secondary infection. The 
growths are often multiple and apparently 
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TABLE VII. TYPE OF TREATMENT IN REL.ATION TO GKADE OF PATHOLOGIC LESION 
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Squamous-cell epithelioma not graded | 1 

1.491 1 1 


III 

1 

u 

H 

Squamous-ccII epithelioma, graded 1 | 3 

4.471 1 133.331 


1133.331 1 

1)33.33 



Squamous-cell epithelioma, graded 2 (28 

(41.791 4(14.28(3 

10.71(3(10.71(121 42.851 

2| 7.151 4 

14.28 

Sqiiamous-ccll epithelioma, graded 3 [19 

28.35! 3115.78|1 

5.26|3| 15.781 3! 15.78 

5126.311 4 

21.05 

Squamous-cell epithelioma, graded 4 jl]|16.41| 2)18.18)3 

27.27 

1 1 1 

2}18.18j 4 

36.36 

Adenocarcinoma, graded 2 i 2| 2.98) j ) 



1 1 


Basai-celi epithehoma ) 1) 1.49) ) ) 
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Infiammaforj' tissue | 2| 2.98| j | 


1 1 1 


teilwlli 

No biopsy ]28)29.47| j | 


1 1 1 



(1 Total 1951 |10|10.52|7| 7.36171 7.36|18| 18.94|23124.21130 

31.57 



was applied in 37 cases (38.94 per cent) ; 
53 patients (55.78 per cent) were not op- 
erated on. 

The type of the treatment considered here 
has been described in another article (3), 
and the study revealed that 54 patients 
(56.84 per cent) received complete treat- 
ment, 23 (24.21 per cent) received prophy- 
lactic treatment, and 18 (18.94 per cent) re- 
ceived only limited treatment. In none of 
the cases was the treatment abandoned. The 
type of treatment has always been influenced 
by tile c.\tent of the local and distant in- 
volvement, general condition of the patient, 
and so forth. 

Of late years more cases were referred 
to the Section on Therapeutic Radiology 
without surgical intervention. Table VIII 
shows to what extent this shift to irradia- 
tion lias occurred. The headings are the 
same as those used in Table \T. The pa- 
tients were grouped according to the year 
of tlieir initial treatment ]\Iore than half 
(53) of the patients Avcrc treated cither with 
radium only or with radium combined with 
roentgen rays. The table also shou's that ir- 
radiation, even in early years, was thought 


worthy of consideration in the treatment of 
these lesions, and as time passed the effec- 
tiveness was more apparent and wider use 
was made of it. 

It was considered of interest to determine, 
if possible, if the grade of malignancy in- 
fluenced the type of treatment The same 
lieadings as tliose used in Table VI ivere 
used in Table VII. Since the tumors which 
were graded were about equally distributed 
between Grades 1 and 2 on the one hand, 
and Grades 3 and 4 on tlie other, it seems 
reasonable to assume tliat in the 28 cases 
(29.47 per cent) in which material was not 
aA\ailable for grading and in which treat- 
ment was by irradiation only, the number of 
patients with high and ivitb loiv grades of 
malignancy, respectively, would have been 
appro.vimately equal. It seems rather evi- 
dent that the grade of malignanc}' did not 
influence tlie type of treatment. However, 
in a general way I am confident that the 
members of the surgical staff at The Mayo 
Clinic fully appreciate the ultimately poor 
prognosis in cases graded 3 and 4, when op- 
eration only is employed. 
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TABLE V. — CONDITION OF LYMPH NODES 



Condition 

Bilateral 
enlargement 
of inguinal 
nodes 

Unilateral 
enlargement 
of inguinal 
nodes 

Nodes not 
enlarged 

Size of 
nodes not 
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Cases 

Per 
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mm 
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1 


1 


1 
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Clinically positive 

44 

46.31 

16 

16.84 

IS 

15.78 

20 

21.05 

95 

99.99 


TABLE VI. TYPE OF TREATMENT IN RELATION TO SIZE OF LESION* 
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5.55 

2 

11.11 i 

4 1 

22.22 1 

4 

22.22 

More than 4 

1 54 1 

4 

7.40 

2 

3.70 

3 

5.55 

9 

16.66 

17 1 31.48 1 

19 

35.18 

Total 

1 95 1 10 

10.52 

7 

7.36 

7 

7,36 

18 

18.94 1 

23 1 

24.21 1 

30 1 31.57 1 


•11 cases (11. S7 per cent), no post-operative treatment to the primary lesion, 
45 cases (47.36 per cent), no treatment to the secondary lesion. 


lar regions would be decidedly inadequate. 

Of the total of 67 tumors tliat were stud- 
ied microscopicall}', 62 (92.53 per cent) 
were squamous-cell epitlieliomas. Broders 
graded 61 ; 31 were graded 1 or 2 and 30 
were graded 3 or 4. In this group, the num- 
ber of neoplasms of low to moderately high 
grade of malignancy and the number of neo- 
plasms of rather high grade of malignancy 
may be considered equally distributed. The 
grades of the lesions, in relation to their 
situation, is given in Table III, which has 
been referred to before. 


The cases were grouped in six classes ac- 
cording to tlie method of treatment. The 
headings in Tables VI, VII, and VIII de- 
scribe the tvpe of operation employed. Vul- 
vectomy was not listed: however, one op- 
eration' was described as excision of the 
labia and part of the vagina. In 
an operation in two stages was done, tlie 


primary lesion was excised and at a later 
date the inguinal nodes were removed. All 
other operations in this study were per- 
fonned in one stage. Surgical diathermy 
was resorted to in four cases. Of late years 
this has not been used; however, its merit 
should be known, since in selected cases it is 
a rapid method of freeing tlie field of tlie 
primary tumor of necrotic material. These 
wounds are usually painless, and local heal- 
ing is rather prompt. Table VI also fur- 
nishes data as to tlie number and percentage 
of small, medium, and large primary lesions 
treated by different methods. The table fur- 
ther shows that the majority of the large le- 
sions were treated by radium and roentgen 

rays or by radium only. ^ 

The time 'of the irradiation was divided 
into three classifications, as follows; five pa- 
tients (5.25 per cent) received treatment lic- 
fore operation; post-operative treatment 
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TABLE VII.— TYPE OF TREATMENT IN REL.ATION TO GRADE OF PATHOLOGIC LESION 


Microscopic diagnosis 
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rt 

U 

4-1 

c 

a 

u 

u 

a 

04 

Vi 

V 

Vi 

u 

4-1 

c 

ty 

o 

u 

V 

04 

Sqiiamous-ccll epithelioma not graded 

11 1.491 1 ) 


111 

1 

_1. 

100.00 

Squamous-cell cpitliclioma, graded 1 

3! 4.471 "1133.331 


1133.331 1 

1133.33 



Squamous-cell epithelioma, graded 2 

128141.791 4114.28!3il0.71|3110.71|121 42.85| 

21 7.15 

4 

14.28 

Squamous-cell epithelioma, graded 3 

19128.351 3115.7811 

5.2613115.781 31 15.781 

5126.31 

4 

21.05 

Squamous-cell epithelioma, graded 4 111116.411 2|18.1813127.27 

III 

2118.18 

4 

36.36 

Adenocarcinoma, graded 2 1 2) 2.981 1 1 



1 



Basai-ccll epithelioma 1 11 1.491 1 1 



1 



Inflammatory tissue ( 2j 2.98) | | 1 

1 1 1 


11 


No biopsy 128129.47} 1 1 1 

1 1 1 


ilTOfcwiCTv 

Total 195! 110110.52171 7.3617| 7.36|18| 18.94|23|24.21 

30| 31.57 


I! 


was applied iu 37 cases (38.94 per cent) ; 
53 patients (55.78 per cent) were not op- 
erated on. 

The type of the treatment considered here 
has been descrilied in anotlier article (3), 
and the study revealed that 54 patients 
(56.84 per cent) received complete treat- 
ment, 23 (24.21 per cent) received prophy- 
lactic treatment, and 18 (18.94 per cent) re- 
ceived only limited treatment. In none of 
tbe cases was the treatment abandoned. Tlie 
type of treatment has always been influenced 
by the extent of the local and distant in- 
volvement, general condition of the patient, 
and so forth. 

Of late years more cases were referred 
to the Section on Therapeutic Radiology 
witliout surgical intervention. Table VIII 
shows to what extent this shift to irradia- 
tion lias occurred. The headings are the 
same :is those used in Table VT. The pa- 
tients were grouped according to the year 
of Uieir initial treatment. More tlian half 
(53) of the patients were treated either witli 
radium only or with radium combined with 
roentgen rays. Tlie table also shows that ir- 
radiation, even in early years, was thought 


worthy of consideration in the treatment of 
diese lesions, and as time passed tlie effec- 
tiveness was more apparent and wider use 
was made of it. 

It was considered of interest to determine, 
if possible, if the grade of malignancy in- 
fluenced the type of treatment The same 
headings as those used in Table VI were 
used in Table VII. Since the tumors which 
were graded were about equally distributed 
between Grades 1 and 2 on the one hand, 
and Grades 3 and 4 on the other, it seems 
reasonable to assume tliat in the 28 cases 
(29.47 per cent) in which material was not 
available for grading and in which treat- 
ment was by irradiation onl)', tlie number of 
patients with high and with low grades of 
malignancy, respectively, would have been 
approximately equal. It seems rather evi- 
dent that the grade of malignancy did not 
influence the type of treatment. However, 
in a general way I am confident that the 
members of the surgical staff at The Mayo 
Clinic fully appreciate the ultimately poor 
prognosis in cases graded 3 and 4, when op- 
eration only is employed. 
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TABLE VIII. TYPE OF TREATMENT IN RELA- 

TION TO YEAR TREATMENT GIVEN 


Year 

Cases 

Excision of growth and 

Radium and 
roentgen rays 

s 

2 

'•5 

rt 

Removal of inguinal 
nodes, radium and 
roentgen ray 

.s s 
ll 

C c3 

•** v* 

'o'd 

*« n 

O V) 

Sra 
" 0 

K c 

•sl 

« 

eg 

■•3 c 
«£ 

Radium 

1915 

2 




1 


1 

1916 

2 

1 



1 



1917 

6 

1 

3 


2 



1918 

11 

2 

1 


2 

3 

3 

1919 

13 

1 

2 

1 

1 

5 

3 

1920 

8 1 2 


2 1 

3 

1 

1921 

7 ! 1 


1 1 

2 

3 

1922 

2 1 


1 1 

1 


1923 

10 1 

1 

1 1 

2 

6 

1924 

1 5 1 


3 1 1 


1 

1925 1 5 1 


1 3 

1 

1 

1926 t 7 t 


1 1 

3 

3 

1927 1 5 1 


1 2 

2 

1 

1928 13(1 


1 

1 

1 

1929 1 9 1 1 1 

1 1 1 


6 

Total 1 95 1 10 1 7 

7 1 18 

23 

30 


Full description of the technic employed 
in radium therapy will be omitted; however, 
the type of applicators employed was deter- 
mined and is recorded in Table IX. The 
universal silver tube containing 50 mg. ra- 
dium sulphate (element) was the applicator 
most frequently used in treating the primary 
lesion. It was usually screened with 1.0 
mm. brass and 2.0 mm. rubber. When dis- 
tance was interposed balsa wood or dental 
mold was used. The monel needles con- 
tained 10 or 5 mg. radium sulphate (ele- 
ment) and tire rays were filtered only 
through their walls, which were 0.4 mm. 
thick. Platinum-iridium (walls 0.4 mm.) 
needles containing 1.0 mg. of radium sul- 
phate (element) were also used with grati- 
fying local results. In only one case m this 
group were glass seeds or implants em- 

ploved; this was in 1922. 

The universal silver tube was also the ap- 
plicator of choice in treating the secondary' 
fesions. In cases in whiclr the lesion was ul- 


TABLE IX. — METHOD OF APPLICATION OF 
RADIUM 


I Primary lesion jSecondary lesion 
I Cases ( Per cent { Cases ( Per cent 


Tubes 

47 

55.95 

7 1 14 

Needles 

10 

11.90 

1 

2 

Plaques 

9 

10.71 

1 

Seeds 

1 

1.19 

1 

Surface packs 

7 

8.33 

42 

84 

Tubes and needles 

7 

8.33 


Tubes and plaques 

1 

1.19 

BnB 

Needles, tubes and 
plaques 

1 

1.19 

■ 

m 

Tubes and surface 
packs 

1 

1.19 

■ 

m 

Total 

84 

88.42 

so 

52.63 


cerated, the tubes were usually placed in 
contact with the surface. In this event I 
prefer to use tubes containing about 20 mil- 
licuries of radon ; in this way the time of ap- 
plication is lengthened. The surface pack, 
previously described (4), was the most pop- 
ular method in treating the secondary le- 
sions. Effective treatment is difficult and 
tedious to apply. It is decidedly important 
to have available a variety of applicators in 
order to insure employment of the proper 
technic in a given case. The situation of the 
lesion and the fact that function of the part 
is necessary, either during the time of treat- 
ment or in the convalescent period after 
treatment, makes it almost impossible to put 
the part at rest. Adequate treatment is es- 
sential, and yet every endeavor must be 
made to avoid overtreatment and the result- 
ing radionecrosis and pain. It is also essen- 
tial to avoid injury of neighboring tissues, 
such as er)-thema, in adjacent cutaneous sur- 
faces. These cases tax the ingenuity of the 
radium tlierapist in designing, fitting, and 
maintaining applicators in position for the 
required time. The initial results are usual- 
ly gratifying in that the primary lesion 
heals. However, the metastatic prcjcesses 
are usually only arrested, chiefly because ef- 
ficient treatment cannot be applied. For 
treatment of involvement of the inguinal 
lymph nodes alternative to radium. 
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TABLE X.— GRADE OF NEOFLASMS IN RELATION TO SURVIVAL OF PATIENTS 


Rnnge of ye.ir5 followinff treatment 

Cases with definite information 

Patients living at tie 
end of the period speci- 
fied in the first column 

Patients whose experi- 
ence docs not continue 
into following year 

Patients whose expe- 

rience continues into 
following year 

V 

K 

U 

<r 

O 

IS 

0 

Inflammatory 

Epttbelioma 

rt 

= E 

% o 
uv: 

« & 

o 

i- 

f-2 

< to 

Died 

Lost track of 

Not graded 

Grade I 

'2 

*3 

rt 

k. 

O 

Grade 3 

Grade 4 

Patients 

Per cent of 
total deaths 

V) 

C 

(4 

fS 

o 

u cl u 

Cases 

Per cent 
of total 

living 

Cases 

Oto 1 

1 79 

1 18 

1 

1 

3 

25 

18 

10 

1 

2 

26 

49 

4 

36 1 

■■■ 

49 

Ito 2 

1 49 

1 ^ 

1 

1 

3 

17 

11 

7 

1 

2 

16 

30 

1 

9 

1 3 


29 

2 to 3 

1 29 

1 2 

1 


3 

13 

4 

4 

1 

1 

6 

11 

3 

27 1 


20 

3 to 4 

1 20 

1 1 

1 

3 

8 

4 

2 

1 1 1 

1 

2 1 

1 1 

6.66 

18 

4 to 5 

1 18 

1 1 

1 

3 

8 

3 

1 

1 1 1 

2 

4 1 

1 2 

13.33 

14 

5 to 6 

1 14 

1 1 


1 

2 

5 

3 

1 

1 1 

1 

2 

4 1 

1 


12 

6 to 7 

1 12 

1 1 



1 

5 

3 

1 1 

1 1 

1 1 

9 

1 1 

6.66 

10 

7 to 8 

I 10 

1 1 1 


1 1 

4 

3 

1 1 


1 2 

13.33 

8 

8to 9 

1 8 

1 1 

1 


i 1 

4 

2 

1 

1 1 1 

1 


8 

9 to 10 

1 8 

on 

■ 


n 

■1 

m 


1 1 1 2 

18 

1 2 

13.33 

4 

10 to 11 

1 4 

1 



1 1 1 3 


1 

1 1 1 

1 1 

6.66 

-3 

msm 

Kl 

1 



1 1 

2 


1 

1 1 1 

1 1 

6.66 

2' 

12 to 13 

1 2 

1 




2 


1 

1 1 1 


1 2 

13 to 14 

1 2 

1 




2 


1 

1 1 1 

1 1 

6.66 

I 

14 to IS 

1 1 

1 




1 


1 

1 1 1 

1 

1 1 

15 to 16 

1 1 

1 




1 


1 

1 1 1 

1 1 

6.66 1 

Total 

1 79* 

1 






1 

1 

i 53 

1 

1 11 

1 15 

1 

j| Per cent of total dead and living (68) 



1 77.94 

1 

1 13.92** 

1 22,05 

1 

II - I 


•Tola! number of eases at start of study, 
••Percentage of total number of eases (79). 


moderate voltage roentgen therapy (18) 
may be given over the inguinal regions em- 
ploying multiple fields, and so-called high 
voltage roentgen therapy may be given over 
a large posterior field. However, for treat- 
ment of secondary involvement of the pel- 
vis, high voltage roentgen therapy is the 
method of choice, and may be given through 
anterior and posterior portals. 

The grade of neoplasm in relation to sur- 
vival of patients, as well as the late results 
in all cases concerning which definite infor- 
mation is available, is given in Table X. 
The table shows that the ultimate progno- 
sis in cases in which lesions arc of Grade 3 
or 4 is more grave than in those in which 


lesions are of Grade 1 or 2. More proof 
will be offered when Table XI is considered. 

Concerning 79 of the 95 cases in the se- 
ries definite or complete information was 
available. The growths in 60 of these 79 
cases were proved microscopically to be ma- 
lignant, and in 19 cases they appeared on 
macroscopic examination to be malignant. 
In the first year 26 patients died (49 per 
cent of the total number of those who died) 
and four patients (36 per cent of the total) 
were not traced. Therefore, at the end of 
the first period specified in tlie left-hand col- 
umn of Table X, 49 patients were remain- 
ing whose experience continues into the sec- 
ond range of years. This will illustrate the 
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TABLE VIII. — TYPE OF TREATMENT IN RELA- 


TION TO YEAR TREATMENT GIVEN 


1 . _ 1 

u 

n 

u 

Cases 

Excision of growth and 

Radium and 
roentgen rays 

E 

2 

n 

Removal of inguinal 
nodes, radium and 
roentgen ray 
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Radium 

1915 

2 
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wum 

1916 

2 

1 ’ 



1 


■■ 

• 1917 

6 

1 

3 


2 



1918 

11 

2 

1 


2 

3 

3 

1919 

13 

1 

2 

1 

1 

b 

3 

1920 

8 1 2 

1 2 


3 

1 

1921 

7 1 1 

1 

1 

2 

3 

1922 

2 1 

1 

1 

1 


1923 

10 1 

1 1 

1 

2 

6 

1924 

t 5 1 

1 3 

1 


1 

1925 

5 1 

1 

3 

1 

1 

1926 1 7 1 

1 

1 1 3 

3 

1927 1 5 1 

1 

2 1 2 

1 

1928 1311 

1 


1 

1 

1929 1 9 11 

1 1 

1 


6 

Total 1 95 1 10 

7 1 7 

18 

23 

30 


Full description of the technic employed 
in radium therapy will be omitted; however, 
the type of applicators employed was deter- 
mined and is recorded in Table IX. The 
universal silver tube containing 50 mg. ra- 
dium sulphate (element) was the applicator 
most frequently used in treating the primar>' 
lesion. It was usually screened with 1.0 
mm. brass and 2.0 mm. rubber. When dis- 
tance was interposed balsa wood or dental 
mold was used. The monel needles con- 
tained 10 or 5 mg. radium sulphate (ele- 
ment) and the rays were filtered only 
through their walls, which were 0.4 mm. 
tliick Platinum-iridium (walls 0.4 mm.) 
needles containing 1.0 mg. of radium sul- 
phate (element) were also used with grati- 
fying local results. In only one case m this 
o-roup were glass seeds or implants em- 
ployed ; this was in 1922. 

The universal silver tube was also the ap- 
plicator of choice in treating tire secondaiq' 
feSns. In cases in whicli the lesion was ul- 


TABLE IX. — METHOD OF APPLICATION OF 
RADIUM 


Primary lesion {Secondary lesion 


Cases! Per cent | Cases | Per cent 


Tubes 

47 

55.95 

7 

14 

Needles 

10 


1 


Plaques 

9 

10.71 i 

jjljjjjjB 

Seeds 

1 

1.19 1 

BB 

Surface packs 

7 

8.33 

42 

84 

Tubes and needles 

7 

8.33 1 


Tubes and plaques 

1 

1.19 1 


Needles, tubes and 
plaques 

1 

1.19 


im 

Tubes and surface 
packs 

1 

1.19 



Total 

84 

88.42 

so 

52,63 


cerated, the tubes were usually placed in 
contact with the surface. In tliis event I 
prefer to use tubes containing about 20 mil- 
licuries of radon ; in this way the time of ap- 
plication is lengthened. The surface pack, 
previously described (4), was the most pop- 
ular method in treating the secondary le- 
sions. Effective treatment is difficult and 


tedious to apply. It is decidedly important 
to have available a variety of applicators in 
order to insure employment of the proper 
technic in a given case. The situation of the 
lesion and the fact that function of the part 
is necessary, either during the time of treat- 
ment or in the convalescent period after 
treatment, makes it almost impossible to put 
the part at rest. Adequate treatment is es- 
sential, and yet every endeavor must be 
made to avoid overtreatment and the result- 
nc. radionecrosis and pain. It is also essen- 
ial to avoid injury of neighboring tissues, 
iuch as erythema, in adjacent cutaneous sm- 
■aces These cases tax the ingenuity of the 
■adium tlierapist in designing, fitting, and 
uaintaining applicators in position for the 
eqiiired time. The initial results are usual- 
y Gratifying in that the primary lesion 
leals. However, the metastatic processes 
re usually only arrested, chiefly because ef- 
cient treatment cannot be applied. For 


. - r 


hunph nodes alternative to radium. 
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TABLE X. GRADE OF NEOPLASMS IN' RELATION TO SURVI'VAL OF PATIENTS 


Raiiffe of years following: treatment 

Cases with definite information 

Patients living at the 
end of the period specie 
fled in the first column 

Patients whose experi- 
ence does not contmuc 
into following year 

.. 

Patients whose expe- 

rience continues into 
following year 

lA 

rt 

U 

No biopsy 

Inflammatory ^ 

Epithelioma 

rt 

s £ 
o o 

KA 

to 

rt 

S 

o 
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11 
< tc 

Died 

Lost track of 

Not graded 

Grade 1 

Cl 

r5 

u 

o 
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Patients 

Per cent of 
total deaths 

lA 

C 

o 

C3 

O 

tJ W 

S.S'o 
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w rt 

PnSi; 

Cases 

Per cent 
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living 

_ .. 

Cases 

Oto 1 

79 

1 18 

1 

1 

3 

25 

18 

10 

1 

2 

26 

49 



IBBI 


Ito 2 

1 49 

1 7 

1 1 

3 

17 

11 

7 

1 

2 

16 

30 

1 1 

9 

l 3 



2 to 3 

1 29 

1 2 

1 1 

3 

13 

4 

4 

1 

1 

6 

11 

1 3 



20 

3 to 4 

1 20 

1 1 



3 

8 

4 

2 

1 

1 

1 

2 1 



■kHI 

4 to 5 

1 18 

1 1 



3 

8 

3 

1 

1 

1 

2 

4 1 

1 2 


■£■11 

5 to 6 

1 14 

1 1 



2 

5 

3 

1 

1 

1 

2 

4 1 

I 


12 

6 to 7 

1 12 

1 1 



1 

5 

3 

1 

1 1 1 

1 1 

9 

1 1 

6.66 

10 

710 8 

1 10 

1 1 


1 1 

4 

3 

] 


1 1 2 


mm 

8to 9 

1 8 

1 1 



4 

m 


II II 

1 


8 

9 to 10 

1 8 

1 1 


1 1 

4 

2 


II 1 1 2 

1. 18 

1 2 

13.33 . 

4 

10 to 11 

1 4 



1 1 

3 



II II 

1 1 

6.66 

, -3’ 

11 to 12 

1 3 



1 1 

2 



II II 

1 1 

6.66 

2, 

12 to 13 

1 2 



1 

2 

1 

II II 

1 


2' 

13 to 14 

1 2 



1 

2 

1 

II II 

1 1 

6.66 

1 

14 to IS 

1 1 



1 

1 

1 

II II 

1 


1 

15 to 16 

1 1 



l 

1 

! 

1 i 11 

1 1 

6.66 


Total 

i 79* 



1 


1 

1 

1 

1 53 

1 

1 11 

I IS 



II Per cent of total dead and living (68) 



1 77.94 

1 

1 13.92** 

1 22.05 



II - - ■ - 11 


•Total number o£ eases at start of study, 
••Percentage of total number of eases (79). 


moderate voltage roentgen therapy (18) 
may be given over the inguinal regions em- 
ploying multiple fields, and so-called high 
r’oltage roentgen therapy may be given over 
a large posterior field. However, for treat- 
ment of secondar.v involvement of the pel- 
vis, high voltage roentgen therapy is the 
method of choice, and may be given tlirough 
anterior and posterior portals. 

The grade of neoplasm in relation to sur- 
vival of patients, as well as the late results 
in all cases concerning which definite infor- 
mation is available, is given in Table X. 
The table shows that tlic ultimate progno- 
sis in cases in which lesions are of Grade 3 
or 4 is more grave than in those in which 


lesions arc of Grade 1 or 2. More proof 
will be offered when Table XI is considered. 

Concerning 79 of the 95 cases in the se- 
ries definite or complete information was 
available. The growths in 60 of these 79 
cases rvere proved microscopically to be ma- 
lignant, and in 19 cases they appeared on 
macroscopic examination to be malignant. 
In the first year 26 patients died (49 per 
cent of the total number of those who died) 
and four patients (36 per cent of the total) 
were not traced. Therefore, at tlie end of 
the first period specified in tlie left-hand col- 
umn of Table X, 49 patients were remain- 
ing whose experience continues into the sec- 
ond range of years. This will illustrate the 
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TABLE XI. GRADE OF EPITHELIOMA IN RELATION TO NUMBER OF PATIENTS 

WHO HAVE LIVED VARIOUS NUMBERS OF YEARS 


Range of years following 
treatment 

Epithelioma Grades 1 and 2 

Epithelioma Grades 3 and 4 

(A) 

l/l 

0 

If) 

a 

u 

*3 

0 

H 

(B) 

n 

(j 

Q 

Lost track of 

Patients living at 
the end of the 
period specified in 
the first column 

Total cases > 

Died ta 

o 

rt 

I-. 

4^ 

tn 

O 

Patients living at 
the end of the pe- 
riod specified in the 
first column 

Patients whose 

experience does 

not continue into 

following year 

Patients whose 
experience con- 
tinues into fol- 
lowing year 

Patients whose 

experience does 

not continue into 

following year 

Patients whose 

experience con- 

tinues into fol- 
lowing year 

0 to 1 

28 

7 

1 

0 

20 

28 

10 

I 

0 

1 

0 

1 18 

1 to 2 

20 

3 

1 

0 ! 

16 

18 

7 

1 

0 


2 

8 

2 to 3 

16 

4 

1 

0 

11 

8 

2 


0 


0 

6 

3 to 4 

11 

0 

0 

0 1 

11 

6 

1 


0 


1 

4 

4 to S 

11 

2 

0 

2 i 

7 

4 

0 


0 


0 

4 

5 to 6 

7 

1 

0 


6 

4 

0 


0 



4 

6 to 7 

6 

0 

1 


S 

4 

0 


0 



4 

7 to 8 

s 

0 

0 

0 1 

BH 

4 

0 


0 


2 

2 





wmm 


2 

0 


0 


0 

2 





■EH 


2 

0 


1 


1 1 

0 

10 to 11 

4 

0 

0 

1 1 

3 




1 1 


11 to 12 1 

3 1 

0 

0 

1 1 

2 

1 



1 


12 to 13 1 

2 1 

0 

0 ’ 

0 1 

2 

■■■ 

{(■■^ 

■■■ 

■■■n 


13 to 14 

2 

0 

0 

1 i 

1 

1 



1 


14 to 15 1 

1 i 

0 

0 ! 

0 i 

1 

1 


1 


IS to 16 I 

1 1 

0 

0 1 

1 ! 

0 

1 1 

1 


Death rate 

per year 13.32 ± 2.03 per cent* 


Death rate per year 26.25 3.32 per cent jj 


Difference between death rates = 12.93 ± 3.89 per cent 


•Death rate per cent = 


total (of Column B) 
total (of Column A) 


total deaths 

total number of experience years 


100 


way to interpret Table X. The cases in 
which the growths were assumed by macro- 
scopic examination to be malignant can be 
determined in each horizontal line by adding 
the quantity in the column headed “no bi- 
opsy” and the quantity in the column headed 
“inflammatory.” The horizontal sum of the 
quantities in the next seven columns to the 
right will give the number of cases in which 
the malignancy was determined by micro- 
scopic examination. The assumption that 
the clinical diagnosis of carcinoma of the 
vulva in this group was correct seems justi- 
fied, since only seven of the 18 patients in 
whose cases clinical evidence was relied on 


for diagnosis, entered the second period of 
experience, and only two entered the tliird 
period. Often, owing to extensive involve- 
ment, associated secondary infection, and 
concomitant general poor health of the pa- 
tient, material for biopsy is not obtained. 

As a final analysis of the 79 cast-, ob- 
served during this period of sixteen tears, 
53 patients (77.94 per cent) of the C.'i who 
could be treated are dead, and 15 ( 22 1)5 pgr 
cent) are known to be living. I 
track of eleven patients (13.92 per cent) of 
the total number of cases at the start of the 
study. It is generally accepted that Broders' 
method of grading epitheliomatous neo- 
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plasms in a great measure furnishes ground 
for prognosis, and especially in groups of 
surgical cases. 

Table XI shows tlie grade of epitlielioma 
in relation to length of life in this group 
of 56 patients. The headings are similar 
to tliose in Table X and the analysis re- 
mains the same. It is evident that patients 
with lesions graded 1 and 2 live a greater 
number of years after treatment than those 
who have lesions graded 3 and 4. The calcu- 
lated deatli rate= per year for patients with 
lesions graded 1 and 2 is 13.32 ±; 2.03 per 
cent, whereas the deatli rate per year for pa- 
tients with lesions graded 3 and 4 is 26.25 
± 3.32 per cent. Since these death rates 
have been established on only 127 and 180 
years of experience, respectively, one won- 
ders if the difference of 13 per cent between 
them is due to the higher grades of malig- 
nancy in one group or whetlier it is a differ- 
ence that could arise by sampling. The dif- 
ference is 12.93 ± 3 . 89 , or 3.3 times its 
probable error, which is equivalent to saying 
that the chances in favor of this being a dif- 
ference due to somctliing other tlian sam- 
pling are ninety-eight in a hundred. It is 
evident that the death rate per year for pa- 
tients witli lesions of high grade is double 
that of patients with lesions of low grade. 
The fact that the death rate is higher in 
cases of epithelioma in which the growth is 
graded 3 or 4 than in cases in which it is 
graded 1 or 2 furnishes new evidence that 
Broders’ method of grading neoplasms is 
of value in prognosis. 

Table XII records tlie death rate in per- 
centage for patients wnth different grades of 
epithelioma. The table furnishes definite 
evidence that the grade of malignancy in- 


’To<lay certain «oriIs .and (i!ira«ct u«cd in life inMirant 
laWec hate found place in medical literature; for exampli 
the word "ri'\’ and the ejtprc^vion "life c.xpcctanc\” hat 
definite medical definition^. The term -life experience" - 
uted m hie insurance tables may be borrowed and as tim 
’’F'''.”' 'alj'c in estimating results obt.ime 
from trettmeni in terms of the death rate in cert.atn diseas, 
or in groups occurring in them. In this study, "life exn 

of .all iiidisidiials m a group taken together; "death rate tie 
cnil signifies the total number of deaths per 100 exnericrm 
years (this contept is applied in Tables Xl and XU). 


TABLE XII. — ^DEATH RATES FOR GRADES OF 
EPITHELIOMA IN RELATION TO YEARS 
OF LIFE AFTER TREATMENT (LIFE 
YEARS OF experience) 


Rang of years 

following 

treatment 

All cases n-ith 
definite in- 
formation 

EpitheHoma 
graded 1 and 2 

Epithelioma 
graded 3 and A 

Life years of 
experience 

Died 

Death rate, 
per cent 

Life years of 
experience 

Died 

Death rate, 
per cent 

Life years of 
experience 

Died 

Death rate, 
per cent 

Oto 1 

79 

26 

32.9 

1 28 

7 

125.0 

28 

10 

35.7 

Oto 2 

128 

42 

32.8 

1 48 

10 

120.8 

46 

18 

39.1 

Oto 3 

157 

48 

30.6 

1 64 

14 

121.9 

54 

20 

37.0 

0 to 4 

1177 

49 

27.7 

I 75 

|14 

1 18.7 

60 

21 

35.0 

0 to 5 

195 

51 

26.1 

1 86 

!16 

i 18.6 

64 

21 

32.8 

Oto 6 

|209 

53 

25.3 

1 93 

[17 

1 18.3 

68 

21 

30.9 

Oto 7 

2211 

53 

24.0 

1 99 

17 

117.2 

72 

21 

29.2 

0 to 8 

1 231 1 53 

22.9 

1 104 

1 17 i 16.3 

76 

21 

27.6 

Oto 9 

|239 

53 

22.2 

1 109 

|17 

1 15.6 

78 

21 

26.9 

Oto 10 

1247 

53 

21.4 

1 114 

|17 

1 14.9 

SO 

21 

26.2 

Oto 11 

1251 

53 

21.1 

1 118 

117 

1 14.4 




Oto 12 

1254 

53 

20.9 

1 121 

|17 

1 14.0 




Oto 13 

1256 

53 

20.7 

1 123 

|17' 

1 13.8 




Oto 14 

1258 

53 

20.5 

1 125 

117 

1 13.6 




Oto 15 

1259 

53 

120.5 

1 126 

117 

113.5 




Oto 16 

1260 

53 

20.4 

1127 

117 

1 13.4 



1 

1 ! 


fluences the percentage death rate in the re- 
spective groups; lesions graded 3 and 4 give 
the greatest percentage death rate. In the 
first column of tlie table is recorded the range 
or extent of years following treatment ; in the 
second column all cases are grouped to- 
gether. For tlie first year, seventy-nine life 
years of experience was accumulated by tlie 
group and 26 patients died, giving a death 
rate of 32.91 per cent. At tlie end of the 
fifth year, one hundred and ninety-five life 
years of experience had been accumulated by 
the group and 51 patients had died, giving a 
death rate of 26.15 per cent, and so on. In 
a similar wa}-- the lesions graded 1 and 2 and 
those graded 3 and 4 were considered and 
recorded. This table gives further evidence 
that the grade of malignancy encountered 
furnishes definite information concerning 
prognosis. These facts also enter into con- 
sideration of the best type of treatment to 
employ in a given case; that is, operation 
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only, radium only, roentgen rays only, or 
any combination of operation, radium, and 
roentgen rays. 

CONCLUSIONS 

The best results are possible only when 
all factors are considered. The wide range 
of treatment furnishes a decidedly flexible 
and thoroughly individual method to meet 
the requirements of the patient. All con- 
cerned must co-operate to the utmost for the 
best interests of the patient. 

Precancerous lesions under consideration 
should be adequately dealt with; proper 
means should be instituted for their control, 
and, in this way, as far as possible, the 


N. a : Treatment of Malignant Tumors of 
the Rectum by Radium and Roentgen Rays 
Radiology, November. 1929. XIII, 44345o! 

5. Broders, a. C. : Epithelioma of the Genito- 

1922, 

LXXV, 574-601. 

6. Idem: The Grading of Carcinoma. Minnesota 

Med., November, 1925, VIII, 726-750. 

7. VON BiisEN, Iwan: Die Radiumtherapie des 

Vulvacarcinoms. Strahlentherapie, 1929. 
XXXI, 713-719. 

8. Cabot, Hugh: Modern Urology. Lea & Febi- 

ger, Philadelphia, 1924, I, 392-394. 

9. Clark, J. G., and Norris, C. C.: Radium in 

Gynecology. J. B. Lippincott, Philadelphia, 

1927, p. 146. 

10. CbuNSELLER, V. S. : Leukoplakia Vulvitis or 

Kraurosis Vulva: : its Relation to Carcinoma 
and its Surgical Treatment. Minnesota 
Med., April, 1931. XIV, 312-318. 

11. Dietrich, H. A,: Erfolge der Mesothorium — 

und Radiumtherapie des Genitalkarzinoms 
an der Gottinger Universitats-Frauenklinik. 
Strahlentherapie, 1920, X, 854-866. 

12. Dittrich; Quoted by Ewing, James. 

13. Dunn, H. L, ; Personal communication to the 

author. 


chance of malignant degeneration or change 
occurring should be prevented. 

In the group in which palliation only can 
be expected, every endeavor should be made 
to avoid tlie production of radionecrosis. 
Instead, tlie selective absorption of the ther- 
apeutic rays should be employed. It is 
astonishing to observe the degree of pallia- 
tion or the restoration of satisfactor}’- func- 
tion of the diseased part possible in certain 
cases. 

The greatest chance of cure is in the case 
in which tliere is a small or early lesion of 
rather low grade of malignancy that has 
been adequately dealt with. Adequate treat- 
ment is possible only through co-operation 
of all concerned, and full realization of the 
value of surgery, radium, and roentgen 
rays. 
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Dr. Bowing (closing) : In the paper I have 
stressed the importance of recognizing and 
treating as early as possible the so-called pre- 
cancerous lesions occurring in the vulva, such 


as pruritus vulvae and leukoplakic vulvitis. In 
selected cases section of tlie internal pudic 
nerve or vulvectomy should be considered as a 
proph 3 dactic or curative procedure. 


Telestereoroentgenography. Louis Di- 
odes. Am. Jour. Surg., December, 1930, X, 
499. 

The autlior first describes tlie histoiy of 
stereoroentgenography and tlien describes the 
theor)' and technic of producing stereoroent- 
genograms. Realizing that tlie stereoscopic 
image of a thick portion of the bod}^ such as 
tlie tliorax, made at a focal distance of less 
tlian a meter gives a defective plastic result, 
he feels that the use of teleroentgenography 
gives more definite and tmdisputed images 
whose superimposition is effected more easily. 
By the use of more powerful X-ray apparatus, 
good films can be made at these relatively 
great distances, using a short exposure. 

In using this greater distance, unless the 
tube-shift distance is worked out carefully, the 
stereoscopic effect will be poor and the films 
appear flat. The author has therefore worked 
out by formula the amount of tlie tube shift 
for various focal distances. The time for tlie 
two exposures must be very short, as other- 


wise any movement of the viscera maj' spoil 
the stereoscopic effect. He then describes the 
telestereoroentgenographic apparatus whidi he 
has had constructed and which is entirely auto- 
matic, and allows the making of a stereogram 
in a fraction of a second. He tlien describes 
several similar pieces of apparatus which are 
made by firms on the Gintinent. 

The examination of the films can be car- 
ried out with the aid of two types of stereo- 
scopes; First, mirror stereoscopes; and sec- 
ond, prism stereoscopes. He also describes the 
various commercial machines embodying these 
principles, and makes reductions from the 
films and examines tliese by the aid of a hand 
stereoscope. He states, however, tliat the 
best stereoscope and the simplest is our own 
visual apparatus. A slight muscular effort 
analogous to a trial strabismus allows the 
convergence of the optical axes and the per- 
ception of the relief. It is also possible to 
project these stereoroentgenograms by the use 
of a special lantern. 

Howard P. Doub, M.D. 



THE TREATMENT OF COMPRESSED AND IMPACTED FRAC- 
TURES OF THE BODIES OF THE VERTEBRiE^ 

By JOHN DUNLOP, M.D., and CARL H. PARKER, M.D., Pasadena, Caufornw 


T HE treatment of compression frac- 
tures of tlie bodies of the vertebrae has 
received a great deal of attention in 
recent years, since correct X-ray exposures 
have demonstrated the frequency of this in- 
jury. 

Decompression has been accomplished in 
several ways by different men. The 
method of decompression and reduction to 
be described was originated in 1927, and 
has been very successful and has proven to 
be safe. This paper deals only with those 
cases which do not have symptoms of injury 
to the spinal cord and tlrose cases in which 
the demonstrable injury is limited to the 
body of a vertebra. 

The treatment is carried out in the manner 
to be described. The patient is given a gen- 
eral anesthetic to insure complete muscular 
relaxation during the process of decompres- 
sion and reduction. Strong traction and 
counter-traction are obtained by having two 
men pull downward on the ankles while trvo 
others pull strongly upward on sheets 
crossed beneath the shoulders and over the 
chest. A sheet is folded to a width of eight 


various portions of the bone to their normal 
relations. 

After the decompression has been done 
the reduction is maintained by placing the 
patient in marked hyperextension on a 
Goldthwait frame while he is still completely 
relaxed. The proper placing of the patient 
on a correctly curved bar is an essential step 
in this procedure. A cast is then applied in 
order to hold the corrected position. Ex- 
perience indicates that the patient should 
not be placed in a face-down position while 
in the cast, as this has resulted in some re- 
duction in the vertical height of a vertebral 
body which had previously been pulled out 
to a normal height. The time in the cast 
has usually been four months. In cases in 
which mucli bone destruction has occurred 
the time has been increased until the X-ray 
demonstrated the rebuilding of the bone 
structure. 

During previous discussions of this sub- 
ject the question has often been asked, "Is 
such radical and long-continued treatment 
necessary in these simple compression frac- 
tures.?” The answer is, “Yes.” The fail- 


inches and is passed beneath the injured seg- 
ments as the patient lies on his back. 

Then by means of this sheet the operator 
and his assistant toss the patient straight 
upward and catch his weight while he is still 
in hyperextension; the strong traction is 
maintained throughout this maneuver. The 
force of the manipulation can be graduated 
to the individual case. Where impaction is 
present considerable force may be necessary 
to disengage tire fragments. On the other 
hand, in cases in which there has been com- 
minuation of the bone a gentle lifting mo- 
tion will be found sufficient to restore the 
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ure of immobilization and the failure even 
of stabilization operations to give satisfac- 
tory^ results, especially in industrial cases, is 
attested by Eikenbary, of Seattle, who re- 
viewed two hundred cases in 1928. He 
stated as a result of this study: 

In the list of state industrial patients whom 
I have exammed or treated, together with the 
seventy-five patients whose records I have 
examined, only a few— not more than five- 
were returned to hard labor without a con- 
siderable percentage of disability, the figures 
ranging all the way from 10 per cent up ^ 

fo,™.,. of ,he bcKl, o, .he 




5^K I (ul'I'cr left) C.isc 1 Before reduction (October 10, 1927) Fracture of the second lumbar 
\trlilir.i 'llic comprtssioii amounted to at least 1 centimeter (I*re\iousIj published in the Jounuit of the 
.liner mil Medical .] rrociatioii, 1930 Republished because this nas the first fracture reduced by Dr 
Dunlop ) 

Fie 2 (iiftir riqlil) Case 1 Tins shows the appearance of the fractured \crtcbra 1 jear 4 months 
after the rcdiiition (Prcrioiislv published in the Jounta! of the Miiieriiaii Medical Association, 1930) 
I'lK 3 (lox<.ir left) Case 2 Before reduction Impacted fracture of the third lumbar \crtebra in a 
hcaw man (Brnioiisli published in the Journal of the .Imeriean Medical Association, 1930) 

biK 1 fbcu'r nqlit) Case 2 Si\ months after reduction (PrcMousIy published in the Journal of 
the .hiirruaii .Medical Aesociatioii, 1930) Republishctl bccaiisc this man, a motorcrclc officer, has re- 
turned to full diits anti two recent serious falls liar t caused no recurrence of the dcformilv in the healed 
\irttbra 
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■ ■ £ second lumbar vertebra befor 

r se 3 A badly commmutcd correct position. 

Fig. S are widely separated reduct.on. 

ion. The ^ragro , patient m cast patient up and taking long i 
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r'lR. 9 ('n/’/’i’r Uji). Case 4. Four days after reduction. The compression was completely overcome. 

Ms. 10 (ii/'f'cr fighi). Case 4. One ye.ar after reduction. The injured vertebra lost height while the 
p.atient was in her cast, probably because she was frequently turned face down in the cast. After the bone 
iiealed tlicrc was no further loss in height. There is also narrowing of the intervertebral space above. 

Fig. 11 flotccr left). Case 5. Compression fractures of the sixth and seventh dorsal vertebra: before 
rediiclion. 

Fig. 12 (lo-.i-cr righi). Case S. Four days after reduction. This patient illustrates the difficulty of 
ol.tammg complete reductions above the level of the ninth dorsal. 
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Fig 13 (upper Icfi) Case 6 Compressed fracture of tlic first lumbar before reduction (Patient of 
Dr Frank Hodgdon, of Pasadena ) 

Fig 14 (upper right) Case 6 Nine months after reduction (Patient treated bv Dr Prank Hodg 
don, of Pasadena ) 

Fig IS (loxicr left) Case 7 Compression fracture of the first lumbar vertebra before reduction 
(Patient of Dr Robert K Gustafson, of Pasadena ) 

Fig 16 (l 07 vcr right) Case 7 Pne davs after reduction (Patient treated bj Dr Robert K Gustaf. 
son, of Pasadena ) 
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mal-alignment which causes even tlie un- 
damaged articular facets to move abnor- 
mally in relation to each other. In many 
of the uncorrected cases there is an angle in 
the spine, with the apex of the angle opposite 


restore him to normal health or to com- 
pensate him for permanent disability. The 
demonstration in court of roentgenograms 
showing the reduction and restoration of the 
fractured vertebr?e should result in a fair 



Fig. 17. Tiic Goldtlnvait bars, which can be bent to any desired height, to 
insure the proper degree of hypere.xtcnsion in the cast. 


the injured segment. A final evaluation of 
the new method must depend on e.xperience 
with many cases over a long period of time. 
Suffice it to sa}' that tlie results tlius far 
have been excellent, with several patients 
back at heavy work without any disability. 
The mo.'it striking instance is that of a police 
motorcycle officer who showed a perfect 
anatomical and functional result and re- 
turned to his regular duties after seven 
months. He has since suffered two severe 
falls from his machine in the course of duty 
without evidence of any further injury to 
his repaired second lumbar vertebra. 

T!ic psychological effect of complete re- 
duction and healing of tlie bone is of major 
importance in industrial and medico-legal 
cases. The person injured in an industrial 
or railroad accident c.xpccts the company to 


award instead of the e.xcessive damages so 
often given in tlie past. The intelligent em- 
ploj’ee or private patient with a broken back 
will be made to feel that he has been given 
correct and effective treatment for his condi- 
tion, and will have greater confidence in 
returning to his ordinary' duties. 

Two other points deserve consideration: 
First, will the surgeon succeed in accom- 
plishing a reduction, and second, is it a safe 
procedure ? 

In our hands practically all of the thirty 
cases have showm a satisfactory reduction ; 
naturally, some reductions have been more 
nearly perfect than others. The less perfect 
reductions were obtained in injuries above 
the nintli dorsal and in one case in which 
the treatment was delayed twelve days be- 
cause of a threatened pneumonia. Excel- 
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lent reductions have also been obtained in 
Pasadena' and Los Angeles by otlier sur- 
geons. Anatomically, the success of the ma- 
nipulation depends on intact articular facets, 
the strong anterior longitudinal ligament, 
and the firm attachment of the vertebral 
discs to the bodies of the vertebrae. 

None of our patients have developed anj^ 
evidence of cord injury. The safely of the 
procedure depends on intact articular facets, 
on the strong traction which tends to restore 
normal alignment, and finally, on the fact 
that all the applied force is in the direction 


of hyperextension; the patient is never i 
flexion during the procedure of reduction. 

SUMMARY 

Our experience with this method of treal 
ing compression fractures of the bodies o 
the vertebrae leads to the conclusion that th 
method will succeed in the great majority c 
cases and that it is quite safe when goo 
judgment and common sense are employee 
The steps in the procedure have been care 
fully outlined — we consider each deta 
essential. 


NEW YORK CITY AND THE CANCER PROBLEM^ 


WHAT THE MUNICIPALITY IS DOING IN THE CARE AND TREATMENT OF CANCER 
PATIENTS, IN PROPAGANDA FOR PREVENTION OF CANCER, AND IN 
RESEARCH WORK FOR CANCER THERAPY 

By IRA I. KAPLAN, B.S., JLD., 

Director, Division of Cancer, Department of Hospitals; Radiation Therapist, 
Bellevue Hospital ; Associate Radium Therapist, Lenox Hill Hospital ; 

Consultant Radiation Therapist, Dnit 3 ' Hospital, Brooklyn ; 

Clinical Professor of Surgeo', New York University 
and Bellevue kledical College, New York City 
From the Division of Cancer, Department of Hospitals, New York Citj', 

Dr. J. G. William Grecff, Commissioner 


T he problems which confront the wel- 
fare agencies of tlie City of New York 
in caring for its sick are indeed tre- 
mendous and not the least difficult of these 
is the care of sufferers from cancer. The 


secondar}' aim is its effort to conduct a wide- 
spread campaign among the profession and 
the laity for cancer prevention. To attain 
these objectives a Division of Cancer has 
been created, which concerns itself with the 
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primary aim of the Department of Hospi- 
tals in this connection is. naturally, the amel- 
ioration of the conditions presented, with 
the hope of obtaining a cure in eadi case. A 

CongrcJ^ on ILnlioI- 


diagnosis, care, and treatment of cancer pa- 
tients in tlie hospitals and clinics of tlie De- 
partment; witli informing tlie public, in co- 
operation witli other health agencies, regard- 
ing cancer and its prevention; witli educat- 
ing the profession in the diagnosis and treat- 
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inent of cancer, and witli conducting re- 
search work in the origin, cause, treatment, 
and prevention of cancer. 

During the year 1930 there came under 
the jurisdiction of the Division approxi- 
mately 7,000 cases, benign and malignant. 
To provide for future requirements, the 
City of New York has planned and already 
started to build a new special hospital of 400 
beds to care for cancer patients. This will 
be the largest hospital of the kind in the 
United States, if not in the world, devoted 
exclusively to the diagnosis of cancer, the 
care and treatment of cancer patients, re- 
search work in the cause and cure of cancer, 
and the instruction of the lay public as well 
as of students and practitioners of medicine. 

The hospitals constituting the municipal 
system are open to all citizens, irrespective 
of race, color, or creed, and the treatment 
is given free of cost to all patients admitted. 
All kinds of patients are received, suffering 
from all types of diseases, and in various 
stages and conditions. Cancer patients may 
come to any hospital in the system, but as 
the modern practice is to segregate patients 
afflicted with special diseases, such as tuber- 
culosis, specific infection, etc., cancer cases 
arc referred as far as possible to those units 
in the general hospital system where spe- 
cialized care and treatment can be given 
them by a specialized organization. 

Cancer patients may be grouped as incip- 
ient, chronic, and hopeless. 

Incipient Cases . — Positive cure is con- 
tingent on two factors — early diagnosis and 
prompt, appropriate treatment, whether this 
be surgery, radiation therapy, or lx)th. 
Therefore a grave responsibility rests upon 
the surgeon and the therapist in that each 
must employ the correct procedure at the 
ovitsct, for if the surgical excision is incom- 
pletely done or the radiation improperly ad- 
ministered, tlic left-over malignant growth 
may develop tall the more vigorouslv, and, 


as is known, secondary attempts at cure are 
less likely to prove successful. 

Chronic Cases . — Witli our present knowl- 
edge, we can expect in chronic cases little 
more than palliative results, although spec- 
tacular cures may sometimes occur. While 
it is possible, however, to prolong the life of 
tlie patient, to do so is not always eas)’- nor 
at times even advisable, for the prolonged 
existence may prove to be one of exquisite 
pain. Thus, irradiation of an incurable 
tumor, while prolonging tlie patient’s life, 
has not infrequently been followed by ne- 
crosis, producing a painful condition which, 
to tlie patient, ma}" be worse than death it- 
self. Chronic cases must remain under con- 
stant supervision, therefore, with the treat- 
ments being administered only by those al- 
read}" familiar witli tlie conditions and the 
methods used for their care. 

Hopeless Cases . — ^These are adequately 
cared for in a custodial hospital where their 
gradual transition from life is rendered as 
painless and as comfortable as possible. 
The ever-increasing progress being made in 
the care and treatment of incipient and 
chronic cases makes it not unreasonable to 
expect that the number of hopeless cancer 
cases will steadil}' diminish. 

For the purpose of carrying out this work 
the Division of Cancer has established sep- 
arate cancer hospitals as well as special ra- 
diation units in several of the large general 
hospitals in tlie City's (hospital) system. 

The headquarters of the Division of Can- 
cer is the Radiation Unit at Bellevue Hos- 
pital, tlie largest municipal institution for 
the care of the sick, and the model after 
which the others are patterned. It is closely 
associated with tlie surgical, medical, and 
pathological staffs of the hospital itself and 
of the New York Universitj- and Bellevue 
Medical College. Besides possessing a spe- 
cial ward for radium therapy, it has at its 
disposal as many beds in the general wards 
of the hospital as may be needed for tlie 
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treatment of such of its patients as require 
hospitalization. It is manned by a regularly 
appointed trained staff, and is tlioroughly 
equipped with adequate, up-to-date X-ray 
therapy apparatus and with a large supply 
of radium element. 

Patients are received in this unit from the 
wards and dispensary of Bellevue Hospital, 
from other hospitals and clinics, or from 
physicians not attached to hospitals. Both 
benign and malignant conditions requiring 
radiation therapy are treated and those re- 
quiring institutional care are hospitalized. 
In connection with the Medical College, in- 
struction in the diagnosis and treatment of 
cancer is given by members of the staff to 
both undergraduate and graduate students. 
This instruction is given eitlier in an ele- 
mentary form for students and general prac- 
titioners, or in an advanced course for those 
specializing in radiation therapy. A con- 
siderable amount of research in cancer is 
also carried on in co-operation with the large 
well equipped pathological laboratories of 
the hospital. 

The routine procedure in caring for pa- 
tients is as follows: When a patient is 
referred to the Radiation Department he is 
thoroughly examined and consultation had 
with the medical man, the surgeon, the 
patliologist, 'and tlie radiation therapist. 
Where possible, a biopsy is done in all ac- 
cessible lesions. No radiation therapy is 
carried out until the proper diagnosis has 
been made in each case. Should surgical 
interference be indicated, the patient is re- 
ferred to the service best able to render that 
form of therapy. Where radiation therapy 
is required, it is carried out either entire^' 
by the radiation staff or under its immediate 
supervision in conjunction with otlier divi- 
sions of the hospital. Photographs are 
taken, when possible, to show the lesion be- 
fore and after treatment. A. follow-up ob- 
seiu^ation of all patients handled by the 
Radiation Department is carried on through 


the assistance of the Social Service for 
Cancer. The Social Service Department 
maintains contact with all patients, insists 
upon regular attendance at the clinics for 
treatment, and also gives assistance in a 
material way to such patients as are unable 
during the time they are undergoing treat- 
ment to support themselves and their de- 
pendents. 

The specialized cancer hospitals estab- 
lished by the Division are two in number at 
the present time, one in the Borough of 
Manliattan and the other in the Borough of 
Brooklyn. These are complete hospitals for 
the diagnosis, treatment, and care of cancer 
patients, and are manned by a full hospital 
staff. They have complete roentgenographic 
and pathological departments, offer a gen- 
eral medical and surgical service, and a com- 
plete radiation therapy service for the treat- 
ment and care of cancer, irrespective of the 
stage in which the case may be. The equip- 
ment includes adequate, up-to-date X-ray 
therapy apparatus, a large quantity of ra- 
dium, and a suitable supply of radon from 
the emanation plant of the Division. 

For tlie care of hopeless cancer cases there 
is a Custodial Hospital of 250 beds main- 
tained by the Division and situated on W el- 
fare Island. Future plans call for enlarging 
this hospital to enable it to care for 400 pa- 
tients. It is equipped to carry on palliative 
treatments with surgery. X-rays, and ra- 
dium. To this hospital are sent all the hope- 
lessly involved cancer cases referred to 
the general municipal hospitals, and cases 
treated by other cancer hospitals, clinics, or 
physicians, in which the treatment given has 
failed to hinder the growtli of the disease. 

In this custodial institution all efforts are di- 
rected towards ameliorating the sufferings 
of the hopeless patients confined there and 
to making their lingering exit from life as 
mercifully free from discomfort as possible. 

If permitted to remain idle the patients 
would find tills period of waiting almost 
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unendurable, and so the Social Service De- them in various forms of occupational ther- 
partment of tlie Division of Cancer interests apy, thereby keeping their minds occupied in 
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physical work rather than in brooding over In carrying on its radiation work the Di- 
the thought of approaching death vision adopts the methods best suited for 
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its patients, based on the technic in use in Sweden. Moreover, it has devised special 
the large clinics of France, Germany, and apparatus and applicators peculiar to tlie 
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technic of its own staff, for the treatment 
of cancer of the cerA'ix, rectum, breast, and 
esophagus, and these have been described in 
contributions to the various medical journals 
as representing some of tlie scientific activi- 
ties of members of tlie staff attached to the 
Division. 

The City of New York owns approxi- 
mately five and one-half grams of 

radium element, two grams of which are in 
solution for tlie manufacture of radon or 
radium emanation. The radium element is 
in tubes and needles of various sizes, with 
special long needles for the newer therapy of 
breast cancer. The radium emanation plant 
is centrally located on Welfare Island, in 
connection witli tlie Custodial Hospital 
there. 

In order to administer treatment to pa- 
tients in accordance with the most modern 
methods, the Division of Cancer is prepared 
to utilize every known scientifically approved 
remedy. To evaluate proffered cancer cures, 
the Division accepts for testing all such pro- 
posed remedies. For this purpose there has 
been established in tlie Division of Cancer, 
a Cancer Cure Committee, composed of a pa- 
thologist, a surgeon, a physicist, a radiation 
therapist, and the Division Director, which 
Committee examines all submitted cures, 
passes upon their value, and decides upon the 
advisability of tlieir being tried in the treat- 
ment of the city’s patients. In connection 
with its work this Committee has set up the 
following criteria by which all proposed 
cures are judged and to which tliey mu.'^t 
conform: (1) The constituents or ingredi- 
ents must be disclosed; (2) a substantial 
qiiantit}' must be supplied to the Committee 
for the purpose of proper testing; (3) the 
tests are to be carried out under the jurisdic- 
tion of the Committee on the Cancer Divi- 
sion service; (4) the tests are to be made 
only on patients patliologically proven to 
have a malignancy; (5) if the cure proves 
efficacious, it must be made freely available 


for use by tlie Division of Cancer and by 
the profession at large, due credit being 
given the originator; (6) the Committee re- 
serv^es the right to publish all facts regarding 
the tests. 

During tlie past few years the Division 
has received and tested a great many so- 
called cures, but unfortunately none has been 
found to have real value. No methods or 
substances offered for superficial treatment 
of cancer present any superiority over tliose 
tried remedies — surgery. X-rays, and ra- 
dium. The biological cures offered have in 
our hands proven useless. 

An integral part of the Division is the 
Department of Physics, organized to stand- 
ardize the radiation work of the constituent 
units of the Division. This special depart- 
ment, staffed by trained physicists, tests all 
apparatus in the X-ray departments of all 
the hospitals in the municipal system, makes 
all necessary physical measurements required 
for standardizing the apparatus, has charge 
of the Radium Emanation Plant and of the 
planning of new buildings, apparatus, etc., 
for the entire Division. All X-ray therapy 
apparatus used is standardized according to 
tlie biological and also the International 
X-ray Unit. This department also conducts 
(scientific) research, experiments, and stud- 
ies in the physics of radiation. 

Experience has shown that to reduce tlie 
incidence of cancer, everything possible 
must be done to prevent transition from pre- 
cancerous lesions to a fully developed cancer 
condition. This is made possible by reducing 
the hazards of constant irritation, infection, 
and trauma, that, so far as is known at 
present, are the causative agencies for can- 
cer. To effect this object, the Division of 
Cancer has joined with medical and quasi- 
nicdical societies for the requisite education 
of the public, and the far-spreading cam- 
paign is carried on by means of public lec- 
tures, radio talks, and health meetings. Re- 
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suits, while slow, have nevertheless been in- 
creasingly gratifying. 

To summarize, the City of New York 
cares for its cancer patients through the Di- 
vision of Cancer, a bureau of its general 
hospital system. This Division concerns it- 


self with the diagnosis, care, and treatment 
of cancer patients in hospitals and clinics, 
and with educating the profession as well 
as the lay public in cancer work. 

The accompanying photographs illustrate 
some of the activities of this Division. 


The Permeability of Cloth Material for 
the Spectrum of the Sun. W. Morikofer. 
Strahlentherapie, 1930, XXXIX, 57. 

The transparency of twenty-two different 
types of cloth material for the sun spectrum 
was studied by means of the cadmium photo- 
electric cell and by the Michelson-Bimetal ac- 
tinometer. The transparenc)"' of the various 
materials varied considerably with their tex- 
ture. It appeared, for instance, that jersey 
material has a great transparency, while flan- 
nel and heavier cloth are almost impermeable. 
No simple relations could be established be- 
ttveen the transparency for light and the 
weight, the thickness, and the pore volume of 
the cloth. Boiling decreases or increases the 
transparency and sometimes does not influence 
it much. Dyed cloth has less transparency 
than white cloth. Only the transparency of 


artificial silk is increased by the dyeing pro- 
cess. Black clotli transmits less radiation than 
red or blue cloth. There is no selective ab- 
sorption for different parts of the spectrum in 
undyed material. Longer waves are trans- 
mitted better by red material, while the 
shorter waves are better transmitted by blue 
material ; the difference, however, is very 
slight. It is concluded that the major part 
of the radiation must pass tlirough the pore 
openings and that very little is transmitted 
by the actual material. In addition to the 
directly transmitted radiation, there is also 
some diffuse radiation which amounts some- 
times to only a small fraction of the direct ra- 
diation, except for material of little permeabil- 
ity. The dyeing process leads to a decrease of 
the transparency for diffused radiation, in 
some cases as far as complete impermeability. 

Ernst A. Pohle, M.D., Ph.D. 



ROENTGEN THERAPY OF MEDULLOBLASTOMA CRREBELLI 


By F. E. TRACY, M.D., and 
From the Department of Radiologj', "! 

I N 1924, Bailey and Cushing (2) pre- 
sented a series of twenty-nine centrally 
placed cerebellar tumors, arising from 
above the roof of the fourth ventricle and 
occurring mainly in children. For these 
tumors, they proposed the term "medullo- 
blastoma,” and submitted evidence tliat they 
were composed mainl)’’ of indifferent cells, 
analogous to those described by Schaper in 
the developing cerebrum, and that most of 
these cells are potential neuroglia. At that 
time, tliey concluded tliat tire best method 
of treatment consisted of a suboccipital de- 
compression followed by persistent roentgen- 
ray therapy. The technic of tliis proposed 
therapy was not outlined in their first paper, 
which was not actually published until 1925. 
Bailey, in the same year, individually wrote 
another paper on the results of roentgen 
therapy on brain tumors. 

Olivecrona and Lysholm (8), in 1926, 
published excellent notes on the roentgen 
therapy of gliomas of the brain. One of the 
tumors reported b}’^ them seemed to have all 
the characteristics of a medulloblastoma and 
it reacted favorably to radiation. 

In 1928, Bailey, Sosman, and Van Dessel 
(4) outlined a technic of irradiation which 
tiiey had employed during an eight-year 
period, in 456 patients with brain tumors. 
Of these, 222 had been classified as "glio- 
mas” but they limited their considerations to 
62 cases, and of tlicse 12 were medulloblas- 
tomas. All treatments in their department 
had been given with an interrupterless 12- 
inch transformer, mechanically rectified, 
using 130 to 140 K.V. peak. According to 
the authors, the filter most often employed 
was 0.25 mm. of rolled copper, with one 
thickness of sole leather on the side next to 
the p.aticnt and occasionally 5.0 mm. of 
aluminum was used in place of the copper. 


?. B. MANDEVILLE. it.D. 

'ale University, New Haven, Conn. 

A distance of 12 inches (30 cm.) from the 
center of tlie target to tlie skin surface, oc- 
casionally 10 inches when a shorter duration 
was expedient, or 16 inches when a more 
uniform depth dose was required, was used. 
The portals of entry were delimited by lead 
rubber on the patient’s head and by various 
lead diaphragms 54 i^ich thick placed beneath 
the tube, which was of the broad focus Uni- 
versal Coolidge type. The authors stated 
that the portals varied between 8 and 
15 cm. in diameter, the milliamperage was 
6, and the usual time for a full dose was 25 
minutes, which would produce epilation in 
practically all cases, but only a faint er)’^tlie- 
ma occasionally, appearing in from ten to 
fourteen days. Such a dose could be re- 
peated at intervals of three weeks, usually 
with a return of hair several months after 
the treatments were stopped, and with never 
more than slight tanning at any time They 
included physical data concerning their dose, 
which we take the libert)'- to repeat here. 
The average effective wave length witli a 
Duane ionization chamber was 0.21 Ang- 
strom unit as determined by the half ab- 
sorption method in copper, and an average 
intensity at 12 inches of from 0.54 to 0.66 
electrostatic unit. This gave a single full 
dose of from 800 to 1,000 electrostatic-unit- 
seconds, which included the secondary radi- 
ation as measured at skin surface. In water 
phantom, the depth dose with these factors 
was found to be from 17 to 21 per cent at a 
distance of 10 cm. below the surface, de- 
pending on the size of the portals. Bailey, 
Sosman, and Van Dessel further stated that 
tlie general plan of treatment was to use a 
single portal, single seance metliod in post- 
operative cases, witli a trial dose of from 60 
to SO per cent the first day, repeating witli 
100 per cent doses once every three weeks 
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if no serious reaction ensued. Most of their 
cases, they state, received from four to eight 
such treatments, with a repetition of four 
more after an inten^al of from three to six 
months. The single area treated in each case 
was directly over the tumor and usually 
through the operative field, although they 
state that in deep or midline tumors, bilateral 
portals were used with 100 per cent of the 
above dose on each side in two succeeding 
days. The portals used were always larger 
than the tumor found or suspected, in order, 
as the authors explain, to reach it all and to 
obtain more secondary radiation. Of the 62 
gliomas, radium was used only in five cases 
with varying technics. In their summary, 
the authors stated their belief tlrat roentgen 
therapy had been able to retard the growth 
of medulloblastomas, sometimes for a con- 
siderable period, but that it had been unable 
to destroy them completely or indefinitely to 
prevent their growth. The fact that the 
average survival of their treated cases was 
thirty- four months was considered by Bailey, 
Sosman, and Van Dessel conclusive evidence 
of the beneficial effects of radiation. 

Up to June, 1929, Bailey (1) had ob- 
served 34 new cases of medulloblastoma, 
in addition to the 29 previously reported in 
Cushing’s collection. In a paper published 
in 1930, he stated that roentgen therapy was 
able to prevent local recurrence for long 
periods of time, and he cited a case in which 
necropsy showed no local recurrence but 
extension of the tumor elsewhere Radia- 
tion over the entire spinal canal, m me 
hope that possible intraspinal extension 
might be killed before it began to develop, 
was advocated. Bailey’s further experience 
with medulloblastomas had not altered 
any way his conception of their stnicture or 

Iptol intn.c™„a cx.ens,on. Th.s 


tension may occur without operation but it 
is most frequently noted following operative 
interference, Bailey’s conception is that the 
neoplastic cells are scattered into the cere- 
brospinal spaces by the operator, the cells 
falling by gravity into the spinal canal or 
being carried upward by the current of fluid 
over the base of the brain, where they grow 
as implantation metastases. He believes it 
advisable to radiate thoroughly the entire 
cerebrospinal system following operation, 
in the hope of killing scattered cells before 
they have time to implant themselves, for, 
once they have become implanted and give 
rise to symptoms, a fatal outcome is inevi- 
table. He further points out that roentgen 
rays, in the doses used, are not supposed to 
injure tlie normal nervous tissues or me- 
ninges, and that the presence of neoplastic 
cells in the meshes of the pia-arachnoid gives 
rise to chronic irritation and proliferation 
of this tissue, in which condition it may be 
more sensitive to radiation. He believes 
that radiation may transform tumor-infil- 
trated leptomeninx into dense fibrous bands, 
which may constrict the cord and nerves and 
diminish the circulation of the blood and 
block the circulation of the cerebrospinal 
fluid. We quote the final paragraph of 
Bailey’s paper verbatim, as we feel it merits 
the thoughtful consideration of every careful 
radiation therapist: 

Under these circumstances one might ask 
whether these patients have not been given too 
much roentgen treatment. Would it not be 
better to radiate thoroughly the entire cere- 
brospinal axis immediately after operation, 
and then stop? Time and further experience 
alone can tell. 


CLINICAL CASES 

During the year 1930 three cases of med- 
ulloblastoma cerebelli were referred to us 
by the Surgical Service of the New Haven 
Hospital for roentgen-ray tlierapy. All 
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had a pre-operative diagnosis of probable 
medulloblastoma cerebelli, each of which 
was confirmed at operation by gross appear- 
ance of tlie tumor and later by histologic 
sections. At present these patients are all 
living and apparently symptom-free, carrj'- 
ing on the activities in which tliey were oc- 
cupied before tlie onset of their illnesses. 

ROENTGEN TECHNIC 

All therapy was given with a transformer, 
mechanically rectified, using an air-cooled 
Coolidge deep therapy tube. The factors 
used in our continuous exposure to produce 
our standard erythema were; 170 kilovolts, 

5 milliamperes, 0.5 mm. copper and 2 mm. 
aluminum, 50 cm. target-skin distance, 50 
minutes, witli a field of 100 square centi- 
meters. The apparatus was calibrated by 
physicists only once during the period our 
patients were under treatment. The chem- 
ical method described by Quimby and 
Downes in 1930 was used, and with tlie 
above factors the equipment gave 13 r per 
minute, or a total of 650 r (in air). Using 
a field of 100 square centimeters and other 
factors as given above, the depth dose at 5 
cm. was estimated to be 65 per cent and at 
10 cm., 32 per cent. 

In all tliree cases 100 per cent of an erj’’- 
tliema skin dose was delivered to all portions 
of the entire cerebrospinal system, and by 
this we mean 100 per cent E.S.D. deptli dos- 
age, obtained by aid of charts advocated 
by Weathenvax and Widmann (11). In 
Cases 1 and 2, listed below, 100 per cent 
E.S.D. each was delivered to the right and 
left occipital regions, and doses varying 
from 25 per cent E.S.D. to 100 per cent 
E.S.D. were delivered to the anterior 
superior cranial, right and left parietal and 
ccn-ical, dorsal and lumbar vertebral portals. 

After treating Cases 1 and 2 with what 
amounted to a fractional method c.xcept for 
the intensive doses in the occipital regions, 


we consulted independently, Pfahler (10) 
and Gershon-Cohen (6). Botli these radi- 
ologists suggested thorough radiation of the 
entire cerebrospinal axis. Botli were in ac- 
cord in stating tliat the saturation method as 
laid down by Pfahler might be used in cases 
of medulloblastoma cerebelli. The saturation 
method was pointed out to be especially ad- 
vantageous in obtaining a 100 per cent depth 
dose to all portions of the spinal cord where 
cross-firing is not convenient. 

We have listed the total dosages given in 
Cases 1 and 2 in which the intensive method 
was used over the primary site (occiput) of 
the lesions and the fractional method essen- 
tially was used over other areas. In Case 
3, 50 per cent E.S.D. was used and all areas 
were brought to 100 per cent E.S.D. and 
maintained there for one week. The patient 
returned in three months and was given 50 
per cent E.S.D. to all portals, and tliis ivas 
repeated tliree months later. Possibly we 
have been entirely too cautious with Case 3, 
but we are reminded of Bailey’s suggestion, 
"Would it not be better to radiate thorough- 
ly the entire cerebrospinal axis, immediately 
after operation, and then stop?” Further, it 
must be kept in mind that after the decom- 
pression operation the patient can stand 
heavy total dosages, but when the decom- 
pressive effects are spent, even a 50 per cent 
E.S.D. delivered over tlie occipital portal 
will cause vomiting which will last for days. 
This was our experience with Case 2. 

We cannot stress too strongly the point 
that thorough roentgen therapy must not be 
attempted without a suboccipital decompres- 
sion, and, secondly, that the effects of a de- 
compression do not last for long, and i^arj’’ 
in different cases. 

CASE REPORTS 

Case 1. A female, aged 13 years, was 
admitted to tlie Surgical Sendee of the New 
Hai en Hospital on July 18, 1929. The past 
history until two montlis before admission 
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if no serious reaction ensued. Most of their 
cases, they state, received from four to eight 
such treatments, with a repetition of four 
more after an inten'-al of from three to six 
months. The single area treated in each case 
was directly over the tumor and usually 
through the operative field, although they 
state that in deep or midline tumors, bilateral 
portals were used with 100 per cent of the 
above dose on each side in two succeeding 
days. The portals used were always larger 
than the tumor found or suspected, in order, 
as the authors explain, to reach it all and to 
obtain more secondary radiation. Of the 62 
gliomas, radium was used only in five cases 
with varying technics. In their summary, 
the authors stated their belief tliat roentgen 
therapy had been able to retard the growth 
of medulloblastomas, sometimes for a con- 
siderable period, but that it had been unable 
to destroy tliem completely or indefinitely to 
prevent their growth. The fact that the 
average sundval of their treated cases was 
thirty- four months was considered by Bailey, 
Sosman, and Van Dessel conclusive evidence 
of the beneficial effects of radiation. 

Up to June, 1929, Bailey (1) had ob- 
served 34 new cases of medulloblastoma, 
in addition to the 29 previously reported in 
Cushing’s collection. In a paper published 
in 1930, he stated that roentgen therapy was 
able to prevent local recurrence for long 
periods of time, and he cited a case in which 
necropsy showed no local recurrence but 
extension of the tumor elsewhere. Radia- 
tion over the entire spinal canal, in the 
hope that possible intraspinal extension 
might be killed before it began to develop, 
was advocated. Bailey’s further experienw 
with medulloblastomas had not altered in 


tension may occur without operation but it 
is most frequently noted following operative 
interference. Bailey’s conception is that the 
neoplastic cells are scattered into the cere- 
brospinal spaces by the operator, tlie cells 
falling by gravity into the spinal canal or 
being carried upw'ard fay the current of fluid 
over the base of the brain, where the}" grow 
as implantation metastases. He believes it 
advisable to radiate thoroughly the entire 
cerebrospinal system following operation, 
in the hope of killing scattered cells before 
they have time to implant themselves, for, 
once they have become implanted and give 
rise to symptoms, a fatal outcome is inevi- 
table. He further points out that roentgen 
rays, in the doses used, are not supposed to 
injure tlie normal nervous tissues or me- 
ninges, and tliat the presence of neoplastic 
cells in the meshes of the pia-arachnoid gives 
rise to chronic irritation and proliferation 
of this tissue, in which condition it may be 
more sensitive to radiation. He believes 
that radiation may transform tumor-infil- 
trated leptoraeninx into dense fibrous bands, 
which may constrict the cord and nerves and 
diminish the circulation of the blood and 
block the circulation of the cerebrospinal 
fluid. We quote the final paragraph of 
Bailey’s paper verbathn, as we feel it merits 
the thoughtful consideration of every careful 
radiation therapist : 

Under these circumstances one might ask 
whetlier these patients have not been given too 
much roentgen treatment. Would it not be 
better to radiate thoroughl}" the entire cere- 
brospinal axis immediately after operation, 
and then stop? Time and further experience 
alone can tell. 

clinical cases 

During the year 1930 tliree cases of med- 


my way his conception of tlieir structure or 
dinical course since his work with Cushing 
n 1924. In cases in which fairly complete 
nucleation and intense roentgen-ray therapy 
:vere instituted, patients died 
Bpinal and intracranial extension. T 


tillobltistOTns. ccrcbclH were rc£crrcd[ to us 
by the Surgical Service of the New Haven 
Hospital for roentgen-ray therapy. 


All 
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veakness, nystagmus to gaze in all direc- 
ions with quick component most marked to 
eft, hypertonia of right upper extremity, 
itaxia, Romberg positive to right and adia- 
iokocinesia right. The pre-operative diag- 
losis was medulloblastoma involving the 
roof of tlie fourth ventricle and the right 
lemisphere of the cerebellum. A suboccipi- 
ial decompression was done b)" Dr. German 
Dn October 6, 1930, with partial removal of 
a fourth ventricular tumor involving also tlie 
right cerebellar hemisphere. On October 20, 

1 930, deep roentgen therapy was begun. The 
usual areas were treated by die saturation 
method, as introduced by Pfahler, for a one- 
week period, so that die dosage was kept at 
100 per cent E.S.D. over each area during 
this time. The areas thus treated on the 
slmll measured 10 by 10 cm. approximately, 
and diose over die spine 18 by 5 cm. approx- 
imately. The patient was discharged No- 
vember 6, 1930, greatly improved. He re- 
turned January 16, 1931, for more deep 
roentgen therapy and was given a 50 per 
cent dose to each portal, and this procedure 
was repeated three months later, making die 
total dosage for each area as given below. 
At no time did the patient show any unto- 
ward effects from his roentgen therapy and 
on his last visit it was noted that the hair 
over his entire scalp had regrown. 

Anterior superior skull 250 per cent 

Posterior occipital and cen'ical 

spine .250 per cent 

Right lateral skull 225 per cent 

Left lateral skull 225 per cent 

Dorsal spine 250 per cent 

Lower dorsal and lumbar spine....257 per cent 

The areas given above seem most satis- 
factorN' for treatment of brain tumors — 
primary or metastatic. We have used this 
method routinely in our latest cases, includ- 
ing a fourth ca.sc of medulloblastoma, with 
.good immediate results. The ultimate re- 
sults must he detennined at a future date. 


and this paper should be considered as a pre- 
liminary report. 

SUMMARY 

1. Our object is to again bring to the 
attention of radiologists tlie work of Bailey 
and Cushing on tlie medulloblastomas, the 
more important part of which remains hid- 
den in the neurologic and patliologic litera- 
ture. 

2. Medulloblastomas are usually central- 
ly placed cerebellar tumors arising in the 
region of the roof of the fourth ventricle 
and occur mainly in children. They are so 
common in pre-adolescence that when a child 
has imexplained vomiting, shows a possible 
enlargement of its head, and gives a story 
of periodical unsteadiness, it is well to be 
on guard and look at the eye grounds fre- 
quently. 

3. A suboccipital decompression should 
always precede roentgen therapy, and the 
beneficial effects varj' tremendously in dura- 
tion. 

4. The advisability of suboccipital de- 
compression alone, or, in addition, partial or 
total extirpation of the tumor, is a surgical 
and not a radiological problem in each in- 
dividual case. 

5. Thorough deep roentgen therapy over 
the entire cerebrospinal s 3 'stem should fol- 
low operation. A minimum total depth dos- 
age of 100 per cent E.S.D. to all parts of tlie 
cerebrospinal system is indicated. 

6. After the first complete cycle of 
roentgen therapy, the saturation method or 
a complete repetition of the cycle, two, tiiree, 
or four times may be indicated during the 
first tweh-e months, according to the indi- 
vidual case. 

7. The radiologist should exercise great 
caution in attempting to continue the roent- 
gen therapy for too long a period, as the 
tumor cells probably become radioresistant 
and further radiation may damage surround- 
ing tissues and adjacent organs. 
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was negative, at which time she began to examination were: Bilateral papillo-edema, 
have fronto-occipital headaches. Two weeks horizontal n 3 'stagmus of cerebellar type, 
before admission she began to have slight slight bilateral adiadokocinesia, hypotonia, 
blurring of vision, diplopia, projectile vomit- unsteady gait, and broad base stance. The 
ing, and slight unsteadiness of gait. The pre-operative impression was of a medul- 
above symptoms increased in severity and loblastoma arising in the roof of the fourth 
confined the patient to her bed for one week ventricle and involving the cerebellum. On 
previous to her entrance to the hospital. The February 22, 1930, the cerebellar fossa was 
essential positive findings on neurological explored by Dr. German and a large tumor 
examination were: Bilateral papillo-edema, mass was found in the left cerebellar hemi- 
left internal strabismus, positive Romberg sphere extending medially into the fourth 
to the right and equivocal left Babinski. The ventricle. It was partially extirpated. The 
pre-operative impression was a fourth first cycle of deep roentgen therapy was 
ventricle medulloblastoma. On July' 22, given between !March 11 and 20, 1930, and 
1929, a cerebellar exploration was done by the patient was discharged from the hospital 
Dr. Harvey, revealing a tumor of the fourth March 21, 1930, much improved. During 
ventricle. On August 6, 1929, a second op- the course of tlie next twelve months the 
eration was done and a partial extirpation patient returned to the hospital at interr^als 
of the tumor mass was made. The patient for deep roentgen-ray therapy. The follow- 
was discharged from the hospital August 29, ing areas were treated with the total per- 
1929, much improved. She returned for centages given below. There has been no 
roentgen-ray therapy December 19, 1929, re- return of symptoms, 
ceiving deep roentgen therapy for a period of 

fourteen months with no untoward effects Anterior superior parietal region.. 60 per cent 


and apparently no recurrences of symptoms. Left parietal 110 per cent 

The areas treated, with total percentage to R'S'ht parietal 110 per cent 


each area, are as follows: 

Posterior occipital region (right). .200 per cent 


Anterior superior parietal region.. 100 per cent 

Left parietal region 100 per cent 

Right parietal region 17S per cent 

Posterior occipital region (left). .400 per cent 
Posterior occipital re^on (right)..40S per cent 
Nape of neck and cervical spine 

325 per cent 

Nape of neck and cervical spine 

(right) 320 per cent 

Upper dorsal region -450 per cent 

Lumbar spine 250 per cent 

Case 2. A female, aged 6 years, was ad- 
mitted to tire Surgical Service February 18, 
1930 complaining of vomiting, headaclies, 
and unsteadiness of gait. These symptoms 
began seven months previously and,_ more 
recently, there had been some blurring of 
vision. The positive findings on neurological 


Nape of neck and cervical region 

(left) 345 per cent 

Nape of neck and cervical region 

(right) 320 per cent 

Upper dorsal region 410 per cent 

Lower dorsal and lumbar spine....275 per cent 

Case 3. A male, aged 15 years, was ad- 
mitted to the Surgical Service October 1, 
1930, complaining of headaches, projectile 
vomiting, blurring of vision, and unsteady 
gait. The onset of symptoms was in July, 
1929, when the patient first began to have 
headaches. Since then the above symptoms 
developed and progressed in severity until 
the patient became confined to bed (one 
month before entrance to the hospital) The 
essential findings on examination were - Bi- 
lateral papilio-edema, right external rectus 
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weakness, nystagmus to gaze in all direc- 
tions with quick component most marked to 
left, hypertonia of right upper extremity, 
ataxia, Romberg positive to right and adia- 
dokocinesia right. The pre-operative diag- 
nosis was medulloblastoma involving the 
roof of the fourth ventricle and the right 
hemisphere of the cerebellum. A suboccipi- 
tal decompression was done by Dr. German 
on October 6, 1930, with partial removal of 
a fourth ventricular tumor involving also tlie 
right cerebellar hemisphere. On October 20, 
1930, deep roentgen therapy was begun. The 
usual areas were treated by the saturation 
method, as introduced by Pf abler, for a one- 
week period, so that tlie dosage was kept at 
100 per cent E.S.D. over each area during 
this time. The areas thus treated on the 
skull measured 10 by 10 cm. approximately, 
and those over the spine 18 by 5 cm, approx- 
imately. The patient was discharged No- 
vember 6, 1930, greatly improved. He re- 
turned January 16, 1931, for more deep 
roentgen therapy and was given a 50 per 
cent dose to each portal, and this procedure 
was repeated three months later, making the 
total dosage for each area as given below. 
At no time did the patient show any unto- 
ward effects from his roentgen therapy and 
on his last visit it was noted that the hair 
over his entire scalp had regrown. 

Anterior superior skull .250 per cent 

Posterior occipital and cervical 

Spine .250 per cent 

Right lateral skull 225 per cent 

Left lateral skull .225 per cent 

Dorsal spine .250 per cent 

Lower dorsal and lumbar spine....257 per cent 

The areas given above seem most satis- 
factor>- for treatment of brain tumors — 
primary or metastatic. We have used this 
method routinely in our latest cases, includ- 
ing a fourth case of medulloblastoma, with 
good iinmcdiatc results. The ultimate re- 
sults must be determined at a future date. 


and this paper should be considered as a pre- 
liminary report. 

SUMMARY 

1. Our object is to again bring to the 
attention of radiologists die work of Bailey 
and Cushing on the medulloblastomas, the 
more important part of which remains hid- 
den in the neurologic and pathologic litera- 
ture. 

2. Medulloblastomas are usually central- 
ly placed cerebellar tumors arising in the 
region of the roof of the fourth ventricle 
and occur mainly in children. They are so 
common in pre-adolescence that when a child 
has unexplained vomiting, shows a possible 
enlargement of its head, and gives a story 
of periodical unsteadiness, it is well to be 
on guard and look at the eye grounds fre- 
quently. 

3. A suboccipital decompression should 
always precede roentgen therapy, and the 
beneficial effects vary tremendously in dura- 
tion. 

4. The advisability of suboccipital de- 
compression alone, or, in addition, partial or 
total extirpation of the tumor, is a surgical 
and not a radiological problem in each in- 
dividual case. 

5. Thorough deep roentgen therapy over 
the entire cerebrospinal system should fol- 
low operation. A minimum total depth dos- 
age of 100 per cent E.S.D. to all parts of tlie 
cerebrospinal system is indicated. 

6. After the first complete cycle of 
roentgen therapy, the saturation metliod or 
a complete repetition of tlie cycle, two, tliree, 
or four times may be indicated during the 
first twelve montlis, according to tlie indi- 
vidual case. 

^ \ The radiologist should exercise great 
caution in attempting to continue the roent- 
gen therapy for too long a period, as the 
tumor cells probably become radioresistant 
and further radiation may damage surround- 
ing tissues and adjacent organs. 
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The Role of Roentgenology in Psychiatry. 
M. J. Hubeny. Clin, Med. and Surg., 
March, 1931, XXXVIII, 191. 

A short discussion is presented concerning 
the new studies of the causes of insanity. The 
use of information obtained from the roent- 
genologic examination and the treatment of 
such cases are described. Thyrotoxicosis, the 
climacteric, uterine fibroid, thymic disease, 
dystrophia, adiposo-genitalis, and other allied 
anatomic and physiologic conditions are men- 
tioned. An effort is made to stimulate more 
observations so that proper consideration may 
be given the insane. 

A. O. Hampton, M.D. 


Roentgen Diagraphic Examination of 
Muscle Contraction. Gundo Boehm, Med. 
Klinik, Sept. 12, 1930, XXVI, No. 37, p. 1372. 

Roentgendiagraphy is a means of showing 
the spacing of the molecules and their 
changes in biological objects. This method 
shows a cliaracteristic system of points or 


lines on a film, when a small bundle of X-rays 
of definite wave length passes through a given 
substance. A crystal gives a point diagram, 
according to Laue ; a crystal-powder gives a 
line diagram. The muscle gives also a char- 
acteristic diagram. Comparison between 
roentgen diagrams of muscles of turtles before 
and during contraction shows marked differ- 
ences, indicating a definite change in the mo- 
lecular structure. Further studies along this 
line may be of importance in the physiology 
of muscle contraction. 

H. W. Hefke, M.D. 


Davos. A. Jesionek. Strahlentherapie, 
1930, XXXIX, 1. 

This article, the first in a volume, dedicated 
to C. Domo, offers a concise analysis of the 
climatic factors of Davos and their curative 
effects. The beneficial results obtained in tu- 
berculosis are, in the author’s opinion, mainly 
due to the Alpine sun, which is very rich in 
the ultra-violet part of the spectrum. 

Ernst A. Pohle, M.D., Ph.D, 
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I T is not tlie purpose of this paper to dis- 
cuss the different forms of treatment 
for fibroids of the uterus, but, rather, to 
lay stress on tlie proper irradiation and the 
results obtained therefrom. 

There has been much controversy between 
tlie gjTiecologist and tlie radiologist about 
the proper course of treatment of very large 
myomas. The gynecologist holds tliat a tu- 
mor larger than a four-months pregnancy 
should be subjected to surgery, while the ex- 
ceptions to this rule are common in the 
hands of many competent radiotherapists. 
The surgical treatment of the myoma and 
the control of the bleeding by hysterectomy 
have well known indications which from the 
surgical point of view are well recognized. 
The results of treatment are definite. The 
operative mortality, in good hands, is from 
1 to 5 per cent. The morbidity is a factor 
which often is disregarded by the gynecolo- 
gist but is a potent factor to tlie patient and 
the physician. There are, widiout doubt, 
cases that can be handled to better advan- 
tage by surgical inten^ention, but tlie value 
of irradiation is very definite, having advan- 
tages of no loss of time and no mortality. 

In our scries of cases, the fibroids varied 
from about twice the size of a normal uter- 
us, nodular, up to the size of an eight- to 
nine-months prcgnanc.v. About 92 per cent 
of the growths occurred in the body of the 
uterus, only S per cent in the cendx. All 
varieties and combinations were observed; 
submucous, interstitial, and subscrous, a few 
of the latter being pedunculated. 

Ewing (1) says that 50 per cent of wom- 
en at the age of SO have fibroids. 20 per 
cent at the age of .la, and 38 per cent be- 


tween the ages of 30 and 40, and quotes 
Klob and Gusserow as authority. He holds 
that: 

The essential factor in the etiolog)'^ of myo- 
ma is an embj^'Ogenic disturbance in the struc- 
ture of the uterus. The remarkable degree of 
isolation of many m 3 ’^omas, their widespread 
occurrence apart from the uterine body, and 
the presence in many cases of heterotopic in- 
clusions, epithelial, cartilaginous, osseous, 
fatt}', and rhabdomyomatous, clearly point to 
an embryonal origin. Moreover, as Williams 
has emphasized, uterine myomas are often as- 
sociated with a large number of abnormalities 
in the genito-urinarj’- system. 

The nature of the embryogenic disturbance 
varies with different tumors. 

(a) It is generally agreed that the common 
pure fibromyoma results from a disturbance in 
the formation of the tubes, uterus, and vagina 
from the mullerian ducts, which split off from 
the Wolffian ducts at an early period, and fuse 
to form the genital canal. 

The relation of certain early myomas to the 
blood vessels of the uterus has long impressed 
many observers, and suggested that uterine 
myomas arise from disturbances in the growth 
of the blood vessels, from the walls of which 
the uterus and vagina originally receive their 
muscular tissue. Rosger, Kleinwachter, So- 
botta and others have traced the development 
of early myomas from the vessel walls, and 
concluded that the blood vessels control the 
origin and growth of uterine myomas. 

There are many who believe tire origin of 
nwomas is due to perivascular growths. 

(h) Regarding the origin of adenomj'omas 
opinions are at variance, and it is probable 
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that no single mode of origin can apply to all 
these tumors. 

Origin has been suggested in: (1) mul- 
lerianbody; (2) wolffian body. 

Summarizing the evidence, one may con- 
clude that simple myoma uteri arises chiefly 
from a disturbance in the development of the 
tubes, uterus, and vagina from Muller’s ducts, 
which often leads at the same time to gross 
deformities and infantile characters in these 
organs. 

Adenomyoma arises chiefly from the fetal 
or post-embr}'onal inclusion of rniillerian epi- 
thelium in the tumor process The chief 

exciting factor is intermittent hyperemia con- 
nected with irregularities in the sexual func- 
tions. 


Young and Williams, as quoted by Lock- 
yer (3), give 10.5 per cent as the average 
sterility of women who have reached the 
age of 38, and Cullen observes that in wom- 
en with fibroids 33 per cent are sterile. 

The number of pregnancies in our series 
of cases is shown in Table I. It will be 
noted that only 9.2 per cent were sterile; 
of course, 15 per cent were single. The 
largest number of pregnancies was 16; 5S.1 
per cent (of 270 married woinen) had more 
than three pregnancies. 

A diagnosis of myoma of the uterus may 
be made when the tumor mass in the uterus 
varies from the size of a hazel nut to the 
size of a seven- or eight-months pregnancy, 
is nodular and hard, and any of the follow- 
ing symptoms are present: excessive bleed- 


ing, at times associated with anemia; pres- 
In a recent paper by Nakuschkin (2), g^j.^ symptoms which may cause frequency 
"The Etiology and Prophylaxis of Myomas urination or constipation; backache; 
of the Uterus, some very interesting data gastro-intestinal disturbances, or even asthe- 
were obtained by an analysis of 688 cases neurosis in some cases, 

of patients suffering from myoma of the p tenderness are indicative of in- 


uterus. He states that in myoma patients 
there is a great potential energy of the ovary 
in tire form of increased follicular activity, 
with simultaneous absence of reproduction 
in the uterus. He says: 

From this comes the natural conclusion that 
the uterine myoma is a pathological reaction 
to the ovarian impulse which replaces the nor- 
mal, physiological reaction of pregnancy. . • • 
One comes in this fashion to the general path- 
ogenetic assumption for uterine myomas : The 
myoma of the uterus is the menstrual product 
of sterile women with high reproductive 
potency. 

This author finally concludes that fibroids 
are probably due to an excessive secretion 
of the follicular hormone. 

It is a well known fact that fibroids have 
disappeared after double oophorectomy, so 
tliat the etiology of fibroids may be due to 
a dysfunction of internal secretions. 


flammatory disease of the adnexa or of de- 
generative processes in the myoma. It is im- 
portant tliat the degenerative changes, such 
as atrophic, hyaline, cystic, fatty, calcareous, 
and necrobiotic, be kept in mind, and that 
in tlie cases of profound anemia, in which 
the loss of blood does not explain the low 
hemoglobin and total red count, some of the 
degenerative changes may lead to complica- 
tions if they are irradiated. Calcification or 
symiptoms of vascular disturbances, such as 
torsion, are also contra-indications to irra- 
diation. 

The importance of eliminating tlie possi- 
bility of a co-existing pregnancy must al- 
ways be borne in mind. Early in pregnancy 
tlie Aschheim-Zondek (4) test may be of 
value. In the later months of pregnancy the 
fetus can be shown radiographically. 
Whenever there is doubt as to the possibil- 
ity of an existing pregnancy it is better to 
wait a month, or several months if neces- 
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can', rather than to irradiate a fetus. Mur- 
phy (5) has shown pretty conclusively that 
these children are injured, the majority of 
them being born microcephalic. On the 
other hand, a dose of roentgen ray or ra- 
dium, making approximately 60 per cent of 
the erythema dose, may cause death of the 
fetus, and abortion. 

The records of our tumor clinic show that 
about 16 per cent of all admissions in tlie 
gj'necological department were myomas. 
Eleven of these cases showed a positive 
Wassermann reaction; three had a positive 
Neisser reaction. The negro race has a 
higher incidence of fibroids, but in our series 
only seven were colored women. Fibroid is 
e.xceedingly rare before the age of twenb'. 
Table II shows the age incidence of fibroid 
in our series; 4.4 per cent were 30 years or 
younger; 66.4 per cent, 30 to 50 years of 
age; 29.2 per cent were outside the years 
of sexual activity, when the uterus is not 
capable of bearing. Our youngest patient 
was 22 and it will be noted that she was not 
treated ; the oldest was 78 years of age. 

Gauss and Lembcke (6) were among the 
pioneers in the treatment of fibroids and 
menorrhagia by means of irradiation. Their 
work consisted of roentgen treatment and 
their dosage and results were carefully 
worked out. It seems that the wave of en- 
tluisiasm has spread over the Continent of 
Europe and more recently to this country. 
There is no longer any doubt but that irra- 
di.ition is of value and has its place in the 
treatment of fiI)ronias. It remains for the 
workers in this field to publish their results 
from accurate obscn'ations as to the clinical 
findings, and the results that can be expected 
anatomically. Contributions on the subject 
of irradiation of myomas by Kelly (7), 
r.urnam (8). Neill (9), Schmitz (10), 
Clark .and Norris (11), Stacy (12). Wood 
(13). Donaldson (14) and many others 
ha\c added to our knowledge of irradiation 
in this disease. 


TREATMENT 

Treatment, consisting of external radia- 
tion by high voltage roentgen ray at 80 cm. 
distance; filter 0.5 mm. copper, 1 mm. alu- 
minum ; size of field 20 X 20 cm. ; two 
fields, one anterior and one posterior, was 
administered in two or four sittings on suc- 
cessive days. There was little, if anj', dis- 
turbance, such as nausea, vomiting, or loss 
of time, from this method. The factors 
varied according to the thickness of the pa- 
tient, an efifort being made to put from 40 
to 50 per cent in the ovaries and tumor 
mass. The same factors were used for 
“temporary sterilization” in which 28 to 35 
per cent was administered to the tumor and 
the ovaries. This was particular!)' applied 
to patients below the age of 35, in whom an 
effort was made to control bleeding and to 
cause diminution in the size of the tumor, 
with the hope that menstruation would re- 
establish itself. In some instances radium 
packs were used at 6 cm. distance, field 
6.5 X 7.5 cm., with filter of silver 0.5 mm., 
brass 2 mm., aluminum 1 mm., rubber 1 cm., 
using two or three fields through the lower 
abdominal wall. At this distance 17 per 
cent was administered at 10 cm. depth. Ra- 
dium tubes were usually used in tandem, 
inserted in the body of the uterus, filtered 
through 0.5 mm. gold, 0.5 mm. brass, and 1 
mm. rubber, varying, according to tlie size 
of the tumor and the distance of tlie tubes 
from the ovaries, from 600 to 800 mg.- 
hrs. of radium up to 1,600 milligram-hours. 

In cases recorded here as having been 
treated by a combination of radium and ex- 
ternal radiation, radium was inserted and 
allowed to remain for periods of from 1,200 
mg.-hrs. to 1,600 mg.-hrs., and the total 
dose supplemented by 25 per cent of the skin 
dose in the ovary, administered by high 
voltage roentgen ray. These treatments 
were administered at the time of the curet- 
tage, which was precautionary, so that 
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malignancy of the fundus would not be over- 
looked. 

RESULTS 


Of these 318 patients, 34 were not treated, 
and 284 were treated as follows: 

90 cases were treated by the insertion of 
radium and high voltage roentgen ray. 
90 cases were treated with radium tubes. 

96 cases were treated by external irradia- 
tion (radium packs or high voltage 
roentgen rays). 

8 cases were treated by myomectomy 
(submucous fibroids) and irradiation. 

Eleven cases were lost track of imme- 
diately after treatment. Nine had no bleed- 
ing symptoms. 

Of the 90 patients treated with radium 
and roentgen ra}’’, 98.9 per cent stopped 
bleeding; however, one had a return of 
symptoms in hvo months and was subjected 
to hysterectomy elsewhere. This case might 
have shown better results if hysterectom)'^ 
had been postponed for a few months. 
There was diminution in the size of the 
tumor in 71.4 per cent of these cases. 

Of the 90 cases treated by the insertion 
of radium tubes, all, or 100 per cent, 
stopped bleeding. Diminution in the size of 
the tumor was noted in 89.8 per cent of 


these cases. 

Of the 96 cases treated by external irra- 
diation (radium packs or high voltage 
roentgen ray), 96.5 per cent stopped bleed- 
ing. One of these had a return of bleeding 
in one year and had to be subjected to 
further irradiation but has been well since. 
There was diminution in the size of the 
tumor in 75 per cent of these cases. 

Considering tlie results of irradiation as a 
whole, in our series of cases, bleeding ceased 
in 98.5 per cent, in the majority of them 
at once. However, in five cases menstru- 
ation continued for from one jxar to one 
and a half years before cessation. 
struation was re-established m Incases after 

■■Zlornry sterili.ine” to The folta- 


ing are the results in these cases: Three 
of the patients were between the ages of 26 
and 29 — in all there was reduction in the 
size of the fibroid; menstruation was re- 
established immediately in one case; in six 
months in another, although she had to be 
given a full dose after two and a half years 
on account of the recurrence of profuse 
bleeding, and in the third normal menstrua- 
tion was re-established in one year. Seven 
of the cases were between the ages of 30 and 
35 — in five of these the uterus returned to 
normal size, and normal menstruation was 
re-established in from six to eight months; 
in one, normal menstruation was re-estab- 
lished but the fibroid, which was very large, 
remained the same size; in another there 
were two periods three years after treat- 
ment. Three cases were 41 years of age- 
in one, normal menstruation was re-estab- 
lished after three months, then the periods 
became prolonged and the patient was sub- 
jected to further irradiation, too recent to 
permit of reporting the effects ; menstruation 
became normal in the other two cases in one 
and one-half years; in one, the tumor was 
smaller; in the other the uterus remained 
only slightly larger than normal. 

Diminution in the size of the tumor was 
noted in 85.4 per cent of all the cases, in- 
cluding all tumors. 

It is true that the control of bleeding and 
regression of the tumor were most marked 
in those cases treated by intra-uterine ra- 
dium application, but it is only' fair to say 
that these tumors were, on the average, 
smaller than those submitted to a combina- 
tion of radium and roentgen ray, or to ex- 
ternal irradiation alone. Many of the larg- 
est tumors were subjected to external irrad- 
iation alone. 

Of the 284 cases irradiated, surgery' was 
resorted to in 11 on the advice of some other 
physician, because of the persistence of the 
tumor m six instances, and because of re- 
currence of bleeding in five cases-after 
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three months in one case, and in from three 
to three and a half years in four cases. 

Menopausal s)’-mptoms — neurosis, hot 
flashes, sweating — do not seem to be an)’’ 
more severe after irradiation than in the 
average menopause, with a few exceptions. 

In eight cases reported here, submucous 
myomas, which were present in cases with 
interstitial and subserous masses, were re- 
moved through tlie vagina, and radium then 
applied. These submucous growths varied 
from 6 cm. up to 15 cm. in diameter. Of 
these eight cases treated by myomectomy 
and irradiation, seven stopped bleeding 
within a month, one had two periods and 
then ceased. Three of the tumors were 
pedunculated and in two cases there were 
multiple myomas present also. These uteri 
returned to normal size. 

It is the writer’s belief that a closer asso- 
ciation between the gjmecologist, the radi- 
ologist, and the physicist will be conducive 
to a more accurate estimation of the A^alue 
of irradiation in the treatment of m 3 '^oma- 
tous tumors. One has only to follow tlie 
literature to see the great variations in tech- 
nic in applying radium or roentgen ray in 
the treatment of this disease. It is not un- 
derstood, apparently, that there is little, if 
any, difference in the control of myomatous 
lesions, whether by radium or roentgen 
rays; that the primarj’’ effect of irradiation 
is on the ovar}-, the secondar}’^ effect directly 
on the myomatous tissue. 

A more careful selection of the cases for 
irradiation, especially with radium, should 
be encouraged, particularly when there is a 
suspicion of an associated malignancy in the 
fundus. It is essential that the phj’sics of 
this .agent be thoroughly understood. One 
finds that doses of radium, from 600 to 700 
mg.-hrs., up to 2.400 mg.-hrs., are given by 
various operators for the control of this dis- 
c.asc. It is easy for the casual observer who 
is not acquainted with the facts to do dam- 
age 1)\’ leaving ,a single tube in a certain posi- 


tion in the uterus for from 2,000 to 2,400 
mg.-hrs., not keeping in mind that one 
author uses platinum of 1 mm. thickness, 
another uses lead of 2 mm. thickness Avith 
rubber immediately surrounding the tube. 
Greater accuracy in the description of the 
tubes, i.e., length, amount of radium con- 
tained, thickness of the capsule, size of the 
tumor and so forth, all are problems AA'hich 
have to be taken into consideration. 

It Avill be seen that many of the contra- 
indications AA'hich are set up by tlie gyne- 
cologist can be OA’^ercome if these physical 
principles are kept in mind. For example, 
myomatous uteri, the size of a six- to eight- 
months pregnanc)% Avithout any degenerative 
inflammator)'- changes, can be, in selected 
cases, taken care of by external irradiation 
alone. I have seen such tumors atrophy so 
that the remnants of the groAvtli Avere about 
the size of a three-montlis pregnant uterus. 
This type of case Avould not be suitable for 
intra-uterine application of radium. Even 
submucous fibroids can be so influenced by 
external irradiation alone that a good result 
is obtained. On the other hand, submucous 
fibroids presenting in the A^agina or cerA-ix 
Avould better be treated by removal of the 
fibroid, folloAved by the application of ra- 
dium in the uterus, or external irradiation 
folloAving the removal. Associated lesions, 
such as ovarian cysts, salpingitis, circulatory 
disturbances in the tumor, calcified tumors, 
or some of those shoAving marked degenera- 
tiA-e process, Avould naturally best be treated 
surgic.ally. 

It is of importance, too, not to OA^erlook 
associated malignancy. HoAvever, in our 
series onlv nine cases AA’ere obsen^ed asso- 
ciated with fibroid — fii'e of fundus car- 
cinoma, three of epithelioma of the cervix, 
and one of carcinoma of the OA-arj'. In our 
entire series of 1,993 gAmecological cases, 
as Ave haA'e said, 318 Avere fibroids, while 
only 11 were malignant myomas. From 
these figures one can readily see that malig- 
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nant myoma is not a common disease, and 
that the tendency of myoma to become 
malignant is not great. All of our cases of 
malignant myoma were post-operative, and 
all but one, that was treated prophylactic- 
ally, had recurred (15). 


TABLE I. SHOWING PREGNANCIES IN THIS 

SERIES OF CASES 


No. pregnancies 
Single 
0 
1 
2 
3 

!More than three 


No. incidences 
48 
25 
44 
48 
52 
101 

318 


TABLE II. SHOWING THE AGE INCIDENCE 

AT THE TIME OF ADMISSION 


Not 


Age 

treated 

Treated 

Total 

2^-24 

1 

.. 

1 

25-29 

I 

8 

9 

30-34 

1 

15 

16 

35-39 

4 

34 

38 

40-44 

0 

71 

77 

45-49 

11 

73 

84 

50-54 

5 

SO 

55 

55-59 

2 

12 

14 

60-69 

1 

16 

17 

70-78 

2 

5 

7 

Total 

34 

284 

318 


CONCLUSIONS 

1. Irradiation treatment in myoma of 
the uterus has a very definite place in g} ne- 


2. The bleeding is controlled in from 90 
to 100 per cent of the cases. 

3. The size of the tumor is definitely in- 
fluenced in 85 per cent of the cases treated, 
there being regression to normal or at least 
a diminution to 50 per cent of the original 

sizc> 

4. Of the cases reported, 98.5 per cent 
were symptomatically well. The rnen- 
opausal symptoms— neurosis, hot flashes. 


sweating — do not seem to be any more 
severe after irradiation than in the average 
menopause, with a few exceptions. 
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CONDITIONS WHICH RESULT IN COLLAPSE OF THE LUNG^ 

By R. P- POTTER, M.D., Marshfield Clinic, Marshfield, Wisconsin 


S OME of the conditions under which an 
entire lung, a lobe of a lung, or a part 
of a lobe is found to be airless are 

(1) atelectasis of the newborn, (2) plug- 


ly plugged by a foreign body or a tumor of 
a bronchus the alveolar air in the lung is 
quickly absorbed by the circulation and the 
lung is in a state of collapse against the 



Fig. 1-A. Case 1. Posl-opcrativc massive col- 
lapse of right lower lobe following left inguinal 
herniotomy under novocain. 


Fig. 1-B. Case 1. Film made two hours after 
turning patient on left side. Right lung is com- 
pletely reinflated. 


ging of a bronchus by a foreign body or a 
tumor of a bronchus, (3) pleural effusion, 
hemothorax, pneumothorax, intrathoracic 
tumor, or (4) idiopathic massive collapse. 

(1) Roentgenologic studies of the chest 
of the newborn shortly after birtli frequent- 
ly show small areas of lung which have not 
yet become inflated. These atelectatic areas 
usually become fully expanded within a few 
days. 

(2) When a broncluis becomes completc- 

'U?vt xhe Itadiolocical Socicij' of Xortli Amcrici at 

['•0 Sixtcrnih Anntnl .Mfciinc, at Ijos Anpcles Dec. 1-5. 


chest wall, the heart and trachea displaced 
toward the affected side, and the diaphragm 
elevated. 

(3) Pleural effusion, hemothorax, pneu- 
mothorax, and intratlioracic tumors cause 
a certain amount of collapse of lung due to 
pressure and may also cause displacement of 
mediastinal contents, but when there is dis- 
placement it is toward the uninvolved side. 

(4) Idiopathic massive collapse is a con- 
dition in which a previously normally 
aerated lung suddenly becomes airless with- 
out any apparent cause. 
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nant myoma is not a common disease, and 
that the tendency of myoma to become 
malignant is not great. All of our cases of 
malignant myoma were post-operative, and 
all but one, that was treated prophylactic- 
ally, had recurred (15). 


TABLE I. SHOWING PREGNANCIES IN THIS 

SERIES OF CASES 


No. pregnancies 
Single 
0 
1 
2 
3 

More than three 


No. incidences 
48 
25 
44 
48 
52 
101 

318 


TABLE II. — SHOWING THE AGE INCIDENCE 
AT THE TIME OF ADMISSION 


Not 


Age 

treated Treated 

Total 

22-24 

1 

.. 

1 

25-29 

1 

8 

9 

30-34 

1 

15 

16 

35-39 

4 

34 

38 

40-44 

0 

71 

77 

45-49 

11 

73 

84 

50-54 

5 

SO 

55 

55-59 

2 

12 

14 

60-69 

1 

16 

17 

70-78 

2 

5 

7 

Total 

34 

284 

318 


CONCLUSIONS 


1. 

Irradiation 

treatment in 

myoma of 

the uterus has a very definite place in g)'ne- 


cologv. 

2. The bleeding is controlled in from 96 
to 100 per cent of the cases. 

3. The size of the tumor is definitely in- 
fluenced in 85 per cent of the cases treated, 
there being regression to normal or at least 
a diminution to 50 per cent of tlie original 

size. 

4. Of the cases reported, 98.5 per cent 
were symptomatically well. The men- 
opausal symptoms— neurosis, hot flashes. 


sweating — do not seem to be any more 
severe after irradiation than in the average 
menopause, with a few e.vceptions. 
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I'iff. S-A Case 3. Jtinc 25. 1929, upper portion 
partially cspamlcd again, following bronchoscopy 
on June 19. 

Ncitlicr its etiology nor mechanism has 
yet been explained to oiir entire satisfaction. 
In 1890 \V. Pasteur (2), an Englisli physi- 
cian. first introduced the term “massive col- 
lap'-c" into medical literature, and in 1908 
rcimrtcd finding collajisc of lungs at autop.sy 


Fig. 5-B. Case 3. July 13, 1929, left lung again 
fully inflated, heart and trachea in normal posi- 
tions. 

on children who had died of diphtheria and 
who had had paralysis of the diaphragm. 
He considered this paralysis a causative fac- 
tor of collapse. We know that phrenicotomy 
causes paralysis of the diaphragm but docs 
not cause collapse of the lung. 
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. ■ 1 TT.tr ? R Case 2 Film made twenty-four 

(gangrenous appendix), unde completely remflated 




Fig 3-/I hearten® frachS dfsplaced 

[fthe"?f£t,' cmcinoma of left bronchus. 

I will confine my discussion to mas^ve 
Uapse, collapse due to t«-or^of a 

us, and ^"b^en defined by John 

r Sw a" - unusual condi- 


Fig 3-B Case 3 March 25, 1929, lung com- 
pletely remflated following bronchoscopic exam- 
ination 


tion in which the lung, without the presence 
of any gross lesion, such as bronchial ob- 
struction, pleural effusion, etc , interfering 
witli the free entry of air, becomes airless to 
a greater or less degree." 


POTTER; COLLAPSE OF THE LUNG 
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It postural treatment does not reinflate 
the lung, bronchoscopy is indicated. Sante 
(4) has suggested that all surgical patients 
should be turned from side to side every 
few hours for the first few days following 
operation as a prophylactic against the oc- 
currence of massive collapse, and he also 
suggests that drugs having a tendency to 
concentrate the bronchial secretion and in- 
hibit the cough reflex, such as atropin and 
morphin, be used as sparingly as possible in 
the pre-operative treatment of surgical pa- 
tients 

CASi: RUrORTS 

Case 1. A. S., male, aged 35 year'., was 
admitted October IS, 1928. The following 
day an operation for left inguinal hernia 
was done under novocain anesthesia. On 
the third day post-operative there was a col- 
lap'.c of the right lung, with the symptoms 
of pain, increased respiration, cough, and a 
sharp rise in temperature. The patient was 
turned on his left side and a film, made two 
hour.s later, -hows the right lung to be fully 
expanded. The patient was discharged No- 
\cnjl)er .1, lh28, fully recovered. 


Case 2. H. jM., aged 16 years, was ad- 
mitted April 19, 1929, and the following day 
an operation was done for gangrenous ap- 
pendicitis, under ether anesthesia. A bed- 
side film, made on April 22, showed the 
right lung to be collapsed. The patient was 
rotated, and on the following day a second 
bedside film showed the lung to be normally 
expanded following the postural change. 
The patient was discharged on !May 1, 1929. 

Collapse of lung due to tumor of a bron- 
chus cannot be differentiated from idio- 
pathic massive collapse except by broncho- 
scopic e.xamination. The appearance on a 
roentgenogram is the same in both condi- 
tions, tlie affected side being dense in ap- 
pearance, the heart and trachea displaced to- 
ward it. The lung which is collapsed but 
not separated from the chest wall is of the 
same density as the heart shadow because 
of the engorgement of the blood and lymph 
vessels. The diaphragm is elevated and the 
chest smaller on the side involved. 

The following case of carcinoma of a 
bronchus was of considerable interest be- 
cause we were able to study the case during 
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Many cases have been reported in recent except that in botli the right lung was in- 
years and many theories advanced as to the volved. One was a young adult, the other 
probable cause or causes of its occurrence, twice his age; one in April, one in October; 
Scott and Joelson (3) have advanced the one an inflammatory condition, the other a 
opinion that posture may be a factor, and clean case; one an appendectomy, the other 

a hernia; one under ether, the other novo- 
cain; one operation on the right side (ap- 
pendectomy), the other on the left side (left 
inguinal herniotomy). Massive collapse oc- 
curs as a post-operative complication and 
following injuries, and may closely simulate 
pneumonia. Pneumonia is a frequent post- 
operative complication and for this reason 
massive collapse may be overlooked. Col- 
lapse may follow any operation or injury or 
the use of any kind of an anesthetic — be it 
local, spinal, or general. 

The condition usually develops during tlie 

Fig. S-C. Case 3. Photomicrograph of tumor of first few days following operation; the pa- 

bronchus. Highly differentiated cells supported by sham nain in the chest 

a minimal stroma indicating a highly malignant complains 01 snarp pain in me cnesi, 

growth. there is increased and embarrassed respira- 



cite the case of a patient Avith bilateral kid- 
ney stones who was twice operated on, each 
operation being followed by collapse of the 
opposite lung. Sante (4) says: 

) 

It seems most logical to suppose from the 
available evidence that massive atelectatic col- 
lapse of the lung results from a simultaneous 
inhibition of the cough reflex by some toxic or 
reflex stimulus in association with an impair- 
ment of the respiratory function, either im- 
mobilization of the respiratory muscle from a 
defence reaction or paralysis from toxic 
neuritis. This in turn permits the accumula- 
tion of secretions, blocking the bronchi, which 
results in atelectasis. Posture favors the de- 
velopment in the most dependent portion. 
Occurring alone, any one of these factors 
alone may not be sufficient to produce the 


tion, cough, and a rise in temperature. 

On examination, the apex of the heart 
Avill be found to be dispkced toward the 
affected side. All cases of post-operative 
pulmonary complication should have a roent- 
genologic examination if possible, and if 
collapse is present the involved area Avill 
show a density equal to the heart shadoAV or 
a dense pneumonic consolidation, tlie dia- 
phragm will be elevated, tvhile the heart and 
trachea will be displaced toAvard the side 
inA'olved. 

The treatment is, first, postural, the pa- 
tient being turned on his side Avith the in- 
A'olved lung uppermost, and he is induced to 
cough. This treatment will usually cause 
the lung to reinfiate and the .symptoms to 
subside. If the case is of short duration, the 
lung clears very' rapidly, but in cases that 


condition ; their simultaneous occurrence, how- have existed several days there may be some 
ever, may be all that is necessary to result in delay, due to an accumulation of mucus. 


collapse. , ' Avhich is Nature's method of producing 

cough and, finally, recovery. These cases 
The tAVO cases I-Avish to report occurred may har-e an abundant mucous expectora- 
in entirely different conditions throughout tion. 
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but bleeds easily. A small piece of tissue 
was removed through the bronchoscope for 
examination. Dr. C. H. Bunting, of the De- 
partment of Patlrolog}^ University of Wis- 
consin, examined this and reported primary 
carcinoma of bronchus. 

A roentgenogram of the chest on March 
25 showed the left lung to be fully ex- 
panded, the heart and trachea in normal 
position. On May 21, 1929, a roentgeno- 
gram showed the left lung again partially 
collapsed, and on June 14 another film 
showed it to be almost entirely collapsed. 
Another bronchoscopic examination was 
done on June 19, and a needle containing 
twelve and one-half milligrams of radium 
element was implanted in the mass in the 
left bronchus and allowed to remain for 
four hours. On June 25, a roentgenogram 
showed the lung partially reinflated and on 
June 29 the lung was fully expanded. On 
July 10, another bronchoscopic examination 
was made and at that time papillomatous 
masses were found in botli main stem 
branches. A twelve and one-half milligram 
needle of radium element was implanted in 
each and allowed to remain for four hours. 
Roentgenograms were made on July 13 and 
20, and the left lung was found to be com- 
pletely inflated, the heart and trachea being 
in their normal positions. The patient was 
discharged to her home on July 29, where 
she remained until her death on January 30, 
1930. 

Pneumothorax occurs with collapse of 
lung to a greater or less extent, according to 
the conditions present governing the equali- 
zation of air pressure. The amount of 
pneumothorax present in puncture wounds 
of the thorax depends on the size of tlie 
opening as compared to the size of the 
bronchus (5). Spontaneous pneumothorax 
with collapse of lung resulting may be 
caused by rupture of cmpliyscmatous blebs 
on the surface of the lung (6). Tlicsc pa- 
tients usually recover rapidly, witli absorp- 


tion of the air in a few days. Sante (8) 
records one case in which the air was com- 
pletely absorbed and the lung fully inflated 
in two days, while in another case four 
weeks were required. In the case of spon- 
taneous pneumothorax that I am reporting 
at this time, eight years have elapsed and 
recovery is not yet complete. 

Case 4. This patient, Mr. A. B. C., rail- 
road conductor, aged 40 years, was first 
examined July 6, 1922. He stated that dur- 
ing the previous four years he had been 
troubled with what he called bronchial 
asthma, that he felt weak as compared to his 
former strength, that he was troubled with 
a cough, and became short of breath on 
exertion. On examination a large pneu- 
mothorax was found on the right side and a 
roentgenoscopic examination showed a very 
small amount of fluid in the right pleural 
cavity. The heart and trachea were not dis- 
placed and there was no evidence of any 
part of the right lung. Frequent roent- 
genologic examinations were made from 
1922 to 1928, and there was never any evi- 
dence found of the right lung, never any 
displacement of heart or trachea, and nev^er 
any evidence of pleural effusion after the 
first examination, until an examination of 
the man in May, 1929, revealed tlie lower 
lobe of tlie right lung to be partially in- 
flated, proving that the right lung had been 
present, but in a state of collapse. Another 
examination one year later, in May, 1930, 
showed the same amount of expansion of 
the lower lobe as one year previously. 

This case demonstrates that a completely 
collapsed lung may occupy a very small 
space, provided the pleural surfaces are 
separated, permitting the retraction of the 
lung toward the midline. 

COXCLUSIONS 

1. Because of tlie fact that the symptoms 
of post-operative massive collapse and post- 
operative pneumonia are so similar, an 
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F:g. T-A. Case 4. May 28, 1929, right lower Fig. 7-B. Case 4. ' May 3, 1930, no change in 
lobe partially expanded after lung had been de- the past year, 
flated for seven years. 


several attacks of collapse, followed each on admission revealed complete collapse of 
time by reinflation. the left lung, the trachea and heart being 

Case 3. The patient, Mrs. B. R., aged markedly displaced to the left. On account 
66 years, was admitted to the hospital on of the persistent vomiting a roentgenologic 
January 25, 1929, complaining of persistent study of the gastro-intestinal tract witli a 
vomiting after meals. This condition had barium meal was done, but nothing of path- 
begun in August, 1928, and had continued ologic significance was found. Following 
to the time of her admittance. She gave a the ingestion of the barium, however, the 
history of having had pneumonia in Febru- vomiting, which had persisted for five 
ary, 1928, with a fairly good recovery, after montlis, ceased, and the patient showed some 
which she had been well until August, when improvement in her general condition, 
vomiting began, and she also experienced On February 1, 1929, a bronchoscopic 
complete loss of voice. The vomiting per- examination was done by Dr. L. A. Copps, 
sisted but the condition of her voice im- a member of our group, and the following 
proved so that she was able to talk well at findings noted: Left abductor of vocal cord 
the time of admission. Her weight on ad- paralyzed, lower third of trachea is displaced 
mission was 86 pounds. sharply backward to the left, trachea and 

Some time previous to her admission to bronchi rotated so that a line bisecting main 
our hospital a clinical diagnosis of carci- bronchi is at an angle of 60 degrees to the 
noma of the left bronchus had been made transverse plane and the two main bronchi 
by Dr. Joseph L Miller, Clinical Professor at first are almost parallel. The left main 
of Medicine, University of Chicago bronchus is filled with a mulberry-like or 

Roentgenologic examination of the chest cauliflower-like mass, which is not ulcerated 
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I have regarded as idiopathic or non-tuber- 
culous, marks an entity different from the 
type shown here, by Dr. Payne, for example, 
complicating tuberculosis. I have seen it fol- 
low interstitial pneumonitis. As for that, 
there is still a type that is absolutely indepen- 
dent of any pathologic change that has been 
demonstrated in the lung. It is all very well 
to say “emphysematous bleb,” but there has 
never been an “emphysematous bleb” demon- 
strated in a case of this sort. I do not know 
of any autopsy on a case of this type. These 
patients usually recover in a few weeks but, 
as mentioned by Dr. Potter, one cannot be 
sure that a particular case, even though it is 
of the simple spontaneous t3'pe, will expand. 
I have published two cases, one that had not 
expanded at the end of a year and one that 
had not expanded when it was reported 
twelve years later, very much like the speak- 
er’s cases of pneumothorax on the right side. 

Dr. K. D. a. Allex (Denver, Colo.) : I 
believe it is appropriate to mention tliree cases 
that came to my attention a month or two be- 
fore this meeting. They should, perhaps, be 
called “traumatic pneumothorax.” Two were 
due to automobile accidents in which ribs were 
fractured, with one-sided pneumothorax; the 
third occurred during a right kidnej' operation 
and involved the left side of the chest. All 
three of these cases had subcutaneous em- 
physemas in the neck and both sides of the 
chest. In one of them, tire emphysema reached 
clear to tlie legs. In the operative case, tlie 
pneumothorax extended to the opposite pleural 
cavity. I am a little curious to leani the route 


.which that air followed, from the pleural cav- 
ity of one side to the opposite side, in one case, 
and from the pleural cavity of one side to a 
S}’mmetrical subcutaneous emphysema in the 
other cases. It has occurred to me that it went 
to the mediastinum and from there through 
the deep tissues to the neck. I would like to 
hear some discussion on that point. 

The essayist’s plates showed a point in re- 
lation to atelectasis which I believe is worth 
mentioning. One of his cases showed a col- 
lapse, b}' pneumothorax, of the lower right 
lobe and yet marked translucence was still re- 
maining. A large amount of air remained in 
that lung. The atelectatic lobe collapsed no 
more than the pneumothorax-collapsed lobe — 
it was very dense and not translucent at all. 
The only difference existing between these two 
collapsed lobes was that the one still had access 
to the outside atmosphere while the atelectatic 
lobe did not. I believe that point in those 
two situations shows tliat, regardless of the 
cause of the collapse, the cause of the density 
is blockage of a bronchus, preventing access of 
the portion of the lung served by that bron- 
chus to the outside atmosphere. 

Dr. Potter (closing) : One point I 
wish to emphasize is that we should be 
guarded in our prognosis in cases of so-called 
idiopathic pneumothorax. Idiopathic pneu- 
mothorax may exist for years, as may be seen 
in the case I have shown. This man’s right 
lung remained completely collapsed for sev- 
eral years and now, after eight years, is only 
partially inflated and he is still unable to at- 
tend his usual duties as a railway conductor. 
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X-ray examination should be made in all 
surgical cases having pulmonary complica- 
tions. 

2. A skilled bronchoscopist is not always 
available, and as most of these cases of post- 
operative collapse will be relieved by pos- 
ture this method should be used early. 

3. A lung may be completely collapsed, 
either by plugging of a bronchus or in asso- 
ciation with pneumothorax, for long periods 
of time without apparent impairment of 
function when reinflated. 

4. On account of the long time that a 
lung may remain collapsed and again begin 
to function, we must be guarded in our 
prognosis, especially in cases of pneu- 
mothorax, which usuall)’’ clear up rather 
quickly but may remain collapsed for years. 
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DISCUSSION 

Dr. Roy A. Payne (Portland, Oregon) ; 
In regard to the use of carbon dioxide gas, 
not only as a treatment for the condition of 
massive collapse but also as a preventative 
measure, this is being used a great deal by 
surgeons in Portland at the present time. 

There is another point in regard to spon- 
taneous pneumothorax which might well be 
brought out. The slides shown are the last 
two cases of spontaneous pneumothorax that 
have come under our attention. The first is 


one of a girl who started out with a low-grade 
pneumonic process in the right lower lobe of 
the lung. She progressed splendidly, but with 
a sudden onset of cyanosis experienced diffi- 
culty in breathing and there was evidence of 
the total collapse of the left lobe. There were 
these adhesions [indicating on slide] showing 
on the left upper portion which prevented the 
total collapse. This patient came from a 
tuberculous family : her older brother had died 
the year before, apparently having no symp- 
toms and suddenly coming down with miliar)’ 
tuberculosis and fading out of the picture in 
a short time. This patient’s lung never recov- 
ered, and death ensued. We have another 
case with partial collapse of the left lung that 
was examined by an associate, and in it again 
we have diffuse infiltration throughout the 
lung tissues. 

In a moderate number of cases under ob- 
servation, so frequent has been the association 
of a low-grade tuberculosis with this spon- 
taneous pneumothorax that I believe every 
effort should be made to exclude tuberculosis 
before it is dismissed as not being an etiologic 
factor. It is not enough to say simply that 
tuberculosis is not present, because I believe 
if the cases are studied we will frequently find 
that those persons who have suffered from 
spontaneous pneumothorax have a family his- 
tory of lack of resistance to the germ of tuber- 
culosis, and that this lack of resistance prob- 
ably renders them more subject to the action 
of spontaneous pneumothorax. 

Dr. L. T. LeWald (New York) : I wish 
to make a plea for a little care in the use of 
the names given to these conditions. It seems 
that the word "atelectasis" has now come to 
represent the type of lesion associated with 
the plugging of a bronchus such as may fol- 
low some operative procedure, while the 
other type of lesion in which the lung is forci- 
bly’ collapsed from air entering the pleural 
cavity’ is commonly' spoken of as “pneumo- 
thorax.” If one uses the term “collapse’ to 
cover both these conditions, it is confusing, 
and I hope that we may all make these dis- 
tinctions. Furthermore, I think the third dis- 
tinction as to the type of pneumothorax, which 
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I have regarded as idiopathic or non-tuber- 
culous, marks an entity different from the 
type shown here, by Dr. Payne, for example, 
complicating tuberculosis. I have seen it fol- 
low interstitial pneumonitis. As for that, 
tliere is still a type that is absolutely indepen- 
dent of any pathologic change that has been 
demonstrated in the lung. It is all very well 
to say "emphysematous bleb,” but there has 
never been an "emphysematous bleb” demon- 
strated in a case of this sort. I do not know 
of any autopsy on a case of this type. These 
patients usually recover in a few weeks but, 
as mentioned by Dr. Potter, one cannot be 
sure that a particular case, even though it is 
of the simple spontaneous type, will expand. 
I have published two cases, one that had not 
expanded at the end of a year and one that 
had not expanded when it was reported 
twelve years later, verj' much like the speak- 
er’s cases of pneumothorax on the right side. 

Dr. K. D. a. Allen (Denver, Colo.) ; I 
believe it is appropriate to mention three cases 
that came to my attention a month or two be- 
fore this meeting. They should, perhaps, be 
called "traumatic pneumothorax.” Two were 
due to automobile accidents in which ribs were 
fractured, with one-sided pneumothorax; the 
third occurred during a right kidney operation 
and involved the left side of the chest. All 
three of these cases had subcutaneous em- 
physemas in the neck and both sides of the 
chest. In one of them, the emphysema reached 
clear to the legs. In the operative case, the 
pneumothorax extended to the opposite pleural 
cavity. I am a little curious to learn the route 


.which that air followed, from the pleural cav- 
ity of one side to the opposite side, in one case, 
and from the pleural cavit}’- of one side to a 
symmetrical subcutaneous emphysema in the 
other cases. It has occurred to me that it went 
to the mediastinum and from tliere through 
the deep tissues to the neck. I would like to 
hear some discussion on that point. 

The essayist’s plates showed a point in re- 
lation to atelectasis which I believe is worth 
mentioning. One of his cases showed a col- 
lapse, by pneumothorax, of the lower right 
lobe and yet marked translucence was still re- 
maining. A large amount of air remained in 
that lung. The atelectatic lobe collapsed no 
more than the pneumothorax-collapsed lobe — 
it was verj' dense and not translucent at all. 
The only difference existing between these two 
collapsed lobes was that the one still had access 
to the outside atmosphere while the atelectatic 
lobe did not. I believe that point in those 
two situations shows that, regardless of the 
cause of the collapse, the cause of the density 
is blockage of a bronchus, preventing access of 
the portion of the lung served by that bron- 
chus to the outside atmosphere. 

Dr. Potter (closing) : One point I 
wish to emphasize is that we should be 
guarded in our prognosis in cases of so-called 
idiopathic pneumothorax. Idiopathic pneu- 
mothorax may exist for years, as may be seen 
in the case I have shown. This man’s right 
lung remained completely collapsed for sev- 
eral years and now, after eight years, is only 
partially inflated and he is still unable to at- 
tend his usual duties as a railway conductor. 
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X-ray examination should be made in ail 
surgical cases having pulmonary complica- 
tions. 

2. A skilled bronchoscopist is not always 
available, and as most of these cases of post- 
operative collapse will be relieved by pos- 
ture this method should be used early. 

3. A lung may be completely collapsed, 
either by plugging of a bronchus or in asso- 
ciation with pneumothorax, for long periods 
of time without apparent impairment of 
function when reinflated. 


one of a girl who started out with a low-grade 
pneumonic process in the right lower lobe of 
the lung. She progressed splendidly, but with 
a sudden onset of cyanosis experienced diffi- 
culty in breatliing and there was evidence of 
the total collapse of the left lobe. There were 
these adhesions [indicating on slide] showing 
on the left upper portion which prevented the 
total collapse. This patient came from a 
tuberculous family : her older brother had died 
the year before, apparently having no symp- 
toms and suddenly coming down rvith miliap' 
tuberculosis and fading out of the picture in 


4, On account of the long time that a 
lung may remain collapsed and again begin 
to function, we must be guarded in our 
prognosis, especially in cases of pneu- 
mothorax, which usually clear up rather 
quickly but may remain collapsed for years. 


a short time. This patient’s lung never recov- 
ered, and death ensued. We have another 
case with partial collapse of the left lung that 
was examined by an associate, and in it again 
we have diffuse infiltration throughout the 
lung tissues. 

In a moderate number of cases under ob- 
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DISCUSSION 

Dr. Rov a. Payne (Portland, Oregon) : 
In regard to the use of carbon dioxide gas, 
not only as a treatment for the condition of 
massive collapse but also as a preventative 
measure, tliis is being used a great deal by 
surgeons in Portland at the present time. 

There is another point in regard to spon- 
taneous pneumothorax which might well be 
brought out The slides shown are the last 
two cases of spontaneous pneumothorax that 
have come under our attention. The first is 


servation, so frequent has been the association 
of a low-grade tuberculosis with this spon- 
taneous pneumothorax that I believe every 
effort should be made to exclude tuberculosis 
before it is dismissed as not being an etiologic 
factor. It is not enough to say simply that 
tuberculosis is not present, because I believe 
If the cases are studied we will frequently find 
that those persons who have suffered from 
spontaneous pneumothorax have a family bis- 
torjf of lack of resistance to the germ of tuber- 
culosis, and that this lack of resistance prob- 
ably renders them more subject to the action 
of spontaneous pneumothorax. 


Dr. L. T. LeWald (New York); I wish 
to make a plea for a little care in the use o 
the names given to these conditions. It seems 
that the word "atelectasis" has noiv come to 
represent the of lesion associated vh 

the plugging of a bronchus such as may fo 
low some operative procedure, while the 
other ty'pe of lesion in rvhich the lung is forci 
bly collapsed from air entering the pleura 
cavity is commonly spoken of as “pneumo- 
thorax.” If one uses the term “collapse to 
cover both these conditions, it is confusing, 
and I hope that we may all make these dis- 
tinctions. Furthermore, I think the third dis- 
tinction as to the ty'pe of pneumothorax, which 
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I have regarded as idiopathic or non-tuber- 
culous, marks an entitj" different from the 
t}-pe shown here, by Dr. Pajme, for example, 
complicating tuberculosis. I have seen it fol- 
low interstitial pneumonitis. As for that, 
tliere is still a U-pe that is absolutely indepen- 
dent of any pathologic change that has been 
demonstrated in tlie lung. It is all veiy well 
to say "emphysematous bleb,” but there has 
never been an “emphysematous bleb” demon- 
strated in a case of this sort. I do not know 
of any autopsj* on a case of this tj’pe. These 
patients usually recover in a few weeks but, 
as mentioned by Dr. Potter, one cannot be 
sure that a particular case, even though it is 
of the simple spontaneous tj-pe, mil expand. 
I have published two cases, one that had not 
expanded at the end of a year and one that 
had not expanded when it was reported 
twelve years later, veiy much like tlie speak- 
er’s cases of pneumothorax on the right side. 

Dr. K. D. a. Allex (Denver, Colo.) : I 
believe it is appropriate to mention three cases 
that came to my attention a month or two be- 
fore this meeting. They should, perhaps, be 
called “traumatic pneumothorax.” Two were 
due to automobile accidents in which ribs were 
fractured, witli one-sided pneumothorax; the 
third occurred during a right kidney operation 
and involved the left side of tlie chest. All 
three of these cases had subcutaneous em- 
physemas in the neck and both sides of the 
chest. In one of them, tlie emphysema reached 
clear to tlie legs. In the operative case, the 
pneumothorax extended to the opposite pleural 
cavity. I am a little curious to leam the route 


.which that air followed, from the pleural cav- 
ity of one side to the opposite side, in one case, 
and from the pleural caidty of one side to a 
sjanmetrical subcutaneous emph3'sema in the 
other cases. It has occurred to me that it went 
to the mediastinum and from there through 
the deep tissues to the neck. I would like to 
hear some discussion on that point. 

The essayist’s plates showed a point in re- 
lation to atelectasis which I believe is worth 
mentioning. One of his cases showed a col- 
lapse, by pneumothorax, of the lower right 
lobe and yet marked translucence was still re- 
maining. A large amount of air remained in 
that lung. The atelectatic lobe collapsed no 
more than the pneumothorax-collapsed lobe — 
it was veiy dense and not translucent at all. 
The onl\- difference existing between these t\vo 
collapsed lobes was that the one still had access 
to the outside atmosphere while the atelectatic 
lobe did not. I believe that point in those 
two situations shows that, regardless of the 
cause of the collapse, the cause of the densit}' 
is blockage of a bronchus, preventing access of 
the portion of the lung served b}' tliat bron- 
chus to the outside atmosphere. 

Dr. Potter (closing) : One point I 
wish to emphasize is that we should be 
guarded in our prognosis in cases of so-called 
idiopathic pneumothorax. Idiopathic pneu- 
mothorax ma}' exist for )'ears, as may be seen 
in the case I have shown. This man’s right 
lung remained completely collapsed for sev- 
eral years and now, after eight years, is only 
partially inflated and he is still unable to at- 
tend his usual duties as a railway conductor. 



THE PATHOLOGIC CERVIX: A PRECANCEROUS LESION^ 

By B. H. ORNDOFF, M.D., F.A.C.R., Chicago, Illinois 


F or the purpose of this paper, I wish designate as cancer. Obviously tlie devel- 
to refer to the diseased cervix uteri opment of this situation in a tissue carries 
as the pathologic cervix, and to include the element of time, since the functional in- 
all of the conditions affecting its tissues, terference must continue through the period 
other than cancer. of the existence of many succeeding cell 

A precancerous lesion is a condition of groups before the new cells are forced to 
the tissues in which they have suffered insult give up their less fundamental functions and 
from irritation, which may affect growth to place in reproduction all of their avail- 
control to such an extent that hyperplasia able power, in the attempt to save the exist- 
and malignant tendencies may follow. The ence of their tissue. It is these tissue 
term “precancerous” has called forth drastic changes, with their associated functional 
criticism, but nothing has 3ret been offered phenomena, together with the agent of irri- 
which will better designate the condition tation and the lapse of time that constitute 
which occupies such an important position a precancerous lesion, 
in pathology and clinical medicine. A study of the etiology and the nature 

Clinicians throughout the world, in dis- of precancerous lesions always involves a 
cussing the causative factors in cancer, refer consideration of tlie diagnosis of early can- 
to the conditions in tissues which constitute cej._ Tj^g site where a cancer begins is 


precancerous changes as of very great im- 
portance, and their recognition and relief 
seem equally as important as the cure of a 
definite cancer. W e may quote from Blood- 
good, “Cancer never begins as cancer,” and 
from Quigley, “The physician who would 
serve his patient well in this field must rec- 


always subjected to some kind of irritation, 
usually chronic in character, before malig- 
nancy is established. The cendx uteri is 
the most frequent site for cancer in woman. 
Its tissues are probably always subjected to 
an irritation, attended with disturbance of 
cell fxmction and cell destruction, before 


ogniae not only eariy cancer, but he must cancerous changes can be detected 

be able to determine precancerous condi- f , ,, 

. „ ^ m the cells. 

Anatomically, the cervix usually suffers 
The ceils composing any tissue must . , t -i • .^ot-f/irmanre 

i ,.1 important changes while m the periormance 

maintain a definite rate of growth, or repro- j u,/. pv- 

j \ i.t, A of its natural functions: It IS indeed the ex- 

duction, m order to remain healthy and nor- ^ 

mal. These cells also perform other func- ception, not the rule, to n an un a » 
tions which characterize their particular cervix in tlie parous woman. amag 
tissue. It is when the various functions of cervix during birth is more frequCTt an 
the cells are interfered with that the dom- serious as a rule than the injuries sus- 

inant function of growth, or reproduction, tained by any of the other structures or 
stands out pre-eminently, and if the factor organs along the birth canal, 
of interference is not too great, cell division tlw cervix, as in many other organs, 

will continue, other functions being lost, and functional equilibrium is lost whenever there 
the tissue tliereby will approach the state we fs structural disarrangement The fact that 


in the cervical canal, columnar epithelium is 
sefore the EadioiosiK-' Society of North America at laid down On the fibro-muscular Composition 
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tection of a well-defined basement mem- 
brane is one of the factors predisposing this 
canal to chronic pathologic processes. The 
cervical canal receives the products of glan- 
dular secretion, the structures of which are 
distributed between the bundles of smooth 
muscles far beneath the columnar epithelial 
lining of the canal. It is obvious that very 
slight structural damage will alter function 
between the external and the internal os 
uteri, creating the presence of abnormal en- 
docervical secretions. The presence of nor- 
mal vaginal bacterial flora, with tliis, their 
acid reaction, together witli the chemical 
irritation from disintegrating cellular debris 
collecting here from corpus uteri during 
menstruation, are important factors in build- 
ing within the cervical canal a chronic 
pathologic lesion. 

The vascular and lymphatic arrangements 
in the anatomy of the cervi.x are such as will 
promote quick absorption into the region of 
the broad ligaments and pelvis, and thereby 
constitute another important factor for con- 
sideration. 

Cervicitis is almost always a lesion affect- 
ing the vaginal portion of the cervix. The 
stratified epithelium covering tlie pars 
vaginalis is damaged or lost, and the sub- 
cpithclial structures show vascular injection 
and other reactions of irritation. This 
lesion usually indicates an ulcerating lesion 
in the canal and a patliologic discharge from 
the cervix into the vagina. 

Ectropion and erosions also constitute 
pathologic lesions within the scope of this 
paper. 

Diagnosis of a pathologic cervix is usually 
very simple. 

Palpation of the cervix and its associated 
pelvic viscera on a table equipped with an 
X-ray fluorescent screen, so that visible 
densities and mobilities may be determined 
along with palpation, constitutes a very im- 
portant part in diagnosis. luspcclion of the 
ccr\ix, .aided by efficient illuminating ap- 
paratus. a properly selected speculum which 


may be adapted to the vaginal cavity in such 
a manner that the cendx is properly exposed 
and illuminated, a graduated flexible probe, 
uterine dressing forceps, cotton, etc., form 
another link in the diagnostic chain. Diag- 
nosis of pathology within the cervical canal 
requires inspection of h-aclielo grams. The 
technic of producing tlie trachelograms is 
important, and it is probably most desirable 
to fill the cervix with the opaque substance 
over the fluorescent screen, and, when 
proper angles are observed, expose the films 
for the trachelograms at that time. 

TREATMENT 

Treatment of a pathologic cervix is im- 
portant. Assuming that pathologic cervices 
precede the development of almost all malig- 
nant cervices, it becomes necessary that a 
plan be adopted to secure a positive result, 
and that the time interval be not too long. 

Surgical amputation and surgical repair 
of the cervix by the older methods have 
come to be very seldom the metliods of 
choice, since by electrocoagulation and the 
use of other electrosurgical procedures tlie 
end-results are satisfactory and the liability 
of complication seems almost nil. By elec- 
trocoagulation all of the diseased tissue can 
be destroyed, and when a granulation base 
has been formed, tlie coagulated tissue be- 
comes separated, leaving a healthy, resistant 
base upon which a normal mucosa regen- 
erates. 

The technic of coagulation is a procedure 
requiring a working knowledge of the equip- 
ment adapted especially for this field, to- 
gether with sufficient surgical training to en- 
able the operator to enter tlie operating room 
with confidence that he will be able to cope 
with the unusual phases of surgical patholog)' 
alwa3's encountered in a long series of cases. 

SUMJrARY 

Summarizing the facts which I have en- 
deavored to present, and adding a few more. 
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the detailed discussion of which my limited 
time would not permit, I wish to set forth 
the following statements in a somewhat 
aphoristic fashion; 

1. The importance of a precancerous 
lesion has been emphasized. 

2. Chronic irritation may interfere with 
cell functions. 

3. Irritated tissues may lose all of their 
functions, except the more fundamental 
power of reproduction and growth. 

4. Attention has been directed to the im- 
portance of a pathologic cervix. 

5. Subjective s 3 unptoms of a pathologic 
cervix are frequently only a leukorrhea, and 
the patient must be informed in a manner 
to inspire confidence, in order that a delay, 
with disastrous consequences, may be 
avoided. 

6. A pathologic cervix is usually a focus 
of infection. 

7. A pathologic cervix is probably th-' 
most frequent example of a precancerous 
lesion. 

8. The anatomy of the cervix uteri is of 
such a character that very little resistance 
can be offered to the spread of cancer when 
cell growth has begun to invade other tis- 
sues. 

9. Statistics show that cases of cancer 
of the cervix constitute about one-third of 
all cases of cancer, 

10. Statistics also indicate that more 
than 70 per cent of parous and 25 per cent 
of nulliparous women have a pathologic 
cervix. 

11. It is tlie great frequency of irritation 
of the ceivdx that accounts for the very high 
incidence of cancer. 

12. Cancer of the ceia'ix is not known 
to develop in an otherwise normal cervix. 

13. Between fourteen and sixteen thou- 
sand women, ranging in age from 30 to 50 
years, die annually in the United States 

from this form of cancer. 

14. Elimination of tlie pathologic cervix 


would prevent almost entirely this great loss 
of life. 

15. The value of a periodic pelvic exam- 
ination for women between 30 and 50 yean 
of age, to be conducted by physicians trained 
and equipped for this special class of work, 
can hardly be overestimated. 

DISCUSSION 

Dr. Henry Schmitz (Chicago) : The pres- 
entation of the subject of the pathologic cervix 
as a precancerous lesion is a timely one, and 
Dr. Orndoff deserves our deep appreciation 
for the scientific investigation made and the 
method of treatment involved. It is by such 
investigations that cancer may be headed off, 
and if similar tactics were applied in other 
regions of the body the control of cancer 
would be assured. A pathologic cervi.x 
should always be treated, whether it causes or 
does not cause symptoms. Quite a group of 
these cases results from a disturbed biology 
and physiolog)’ of the parts seen, especially in 
the non-defiorated patients. Another group of 
cases is the result of infection, especially the 
gonorrheal. This group is the largest in num- 
ber and the most important. A third group is 
formed by the traumatized cervix, whereby 
the cervical canal mucosa is exposed to the ir- 
ritation of the vaginal secretion and the irri- 
tation of the sexual function. In this latter 
instance, the trauma seems merely an easier 
access to the same two causes given in Groups 
1 and 2. 

The question arises as to how we may de- 
tect these lesions. Obviously, periodic health 
examinations are the only means. Such ex- 
aminations should include a painstaking e.xam- 
ination of the cervix and other genital organs. 
If, on examination, erosions, ulcerations, or 
nodules are found, then the simple touching 
with a cotton-covered probe or a superficial 
incision of the nodule with a scalpel will aid 
us in differentiating the benign from the ma- 
lignant lesions. Probably 80 per cent of these 
lesions are perfectly benign; it is only in the 
other 20 per cent that we seek the precancer- 
ous or cancerous lesion. Free arterial bleeding, 
continued for some time, is usually a sign of 
the malignant nature of the lesion. Absence of 
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active bleeding usually means benignancy. If 
the former is found, tlien a biopsy should be 
done. Immediate frozen section examination 
will rule out — or in — carcinoma. Benign le- 
sions should be treated by cauterization ; there 
is no other method of treatment so success- 
ful. Douching and local medication should be 
consigned to the scrap heap. They are no longer 
considered as recognized therapeutic meas- 
ures for these lesions. The cautery blade or 
loop must destroy all pathologic tissue to as- 
sure complete healing afterwards. Should bi- 
opsy show malignancy, then radiation therapy 
is indicated. 

As I stated before. Dr. Orndoff deserves our 
gratitude for the presentation of this impor- 
tant and timely subject. 

Dr. George A. Wyeth (New York City) : 
When we realize that one woman in eveiy^ 
eight develops cancer and, of these, one out of 
tlirce develops it in die uterus, and that nine 
out of ten cancers of die uterus are cervical, 
we can begin to realize the importance of the 
work brought out so strikingly by Dr. Orn- 
doff to-day. There are two points in his paper 
upon which I should like to touch — the 
etiolog}' and die treatment. However, Dr. 
Schmitz has gone so deeply into the etiology 
and covered it so completely that I wish only 
to emphasize certain points. He says that the 
site where a cancer begins is always subjected 
to some kind of irritation, usually chronic in 
character, before malignancy develops. This, 
I feel, is now a clinical fact. We have suffi- 
cient evidence to bear out this statement. I 
would call your attention to the conclusions 
of Dr. Bailey, in his classical work on carci- 
noma of die cervi.x and erosion. 

More recent research points to the fact that 
cancer is now to be considered as a process. 
Thus, Cramer, of the Imperial Cancer Re- 
search laboratories, reports a scries of cx- 
pcrinicnts which may prove to be of the high- 
est imiiortance. Cramer lias shown that if a 
large area of the skin of a mouse is subjected 
to chronic irritation by tar-painting, die devel- 
opment of malignant growth is confined to a 
vcr>- small portion of that area. If papillomas 
have dcveloi>cd in the area, together with the 
malignant growth, they retain their benign 


character. If, after die removal of the malig- 
nant growth, the area of sldn in which no ma- 
lignant development has taken place is pre- 
served, it is found that in that area malignant 
growth may develop again in a new center, 
eitlier beginning at the base of a papilloma 
which may have been left behind or starting 
as an entirely new growth. Removal of the 
second malignant tumor has sometimes been 
followed by die development of a third malig- 
nant growdi. In further experiments in which 
irritation was applied directly to the base of 
a papilloma, immediate malignant development 
was observed in six adults, Cramer concludes 
that these obsen'ations supply evidence that 
the development of a carcinoma is not entirely 
dependent upon changes in the epithelial cells, 
but diat there are local inhibitory factors ca- 
pable of keeping die malignant development in 
check, and that the immediate cause of the 
genesis of a carcinoma may be the removal of 
a local inhibition residing in tissue elements 
other than epithelial cells. The process of car- 
cinogenesis is, therefore, not a continuous one, 
but is composed of two phases: a process of 
long duration which induces a state of "po- 
tential malignancy” kept in check by a local 
resistance, and, secondly, a local breaking 
do^vn of this resistance, which allows of an 
immediate malignant development of the “po- 
tentially malignant" cells. 

It seems to me that this is analogous to 
the work Dr. Orndoff has brought out to-day 
and does applj' along just the same lines of 
reasoning as he has developed here in the 
etiolog^"^ of his cervical cancer. 

Treatment . — I want to emphasize what Dr. 
Orndoff has said about coagulation. You 
know I am really more enthusiastic about co- 
agulation than he is and it pleases me greatly 
to meet witli his e.xperience, and to hear him 
make such striking, sparkling statements as 
he has made to-day about electric coagulation 
being the method of clioice in die treatment of 
these cen-ical precancerous lesions. It seems 
to me that if he can do four hundred cases and 
show that in the cases he has treated malig- 
nancy has not developed in one, it is a mediod 
of nhich we must take cognizance. 

I uould mention that there are two ways of 
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inducing the same effect in this precancerous 
condition, namely, by coagulation, as he has 
advocated ; and then I must mention the work 
of Mortimer Hyams, of New York, who has 
devised an instrument to apply the cutting cur- 
rent, It is an electrode with a wire bent at 
right-angles to the straight line of the instru- 
ment which he puts up into the cervix, and, 
turning it, he reams out the interior of the 
cervix with the cutting current. He seems to 
think that this is a superior way of doing it. 
Be that as it may, I ^vas in communication 
with him just before I left New York and he 
told me that he has now adopted this pro- 
cedure in over three hundred cases and has 
not seen malignancy develop in one of them. 
If this is so, and we can prevent cancer by 
cleaning up these cervices, it seems to me that 
it behooves us to do it. 

Dr. H. J. Ullmann (Santa Barbara, Calif- 
fornia) : There is one point mentioned by Dr. 
Orndoff and Dr. Schmitz which I wish to em- 
phasize — the biopsy. If one keeps a Gaylor 
specimen forceps on the tray in the office with 
the speculum, one can often take a small speci- 
men the size of a split pea from the cervix 
during the examination of the patient, fre- 
quently without the patient knowing that it 
has been done. Once in a while a tender cer- 
vix is found, but this is relatively infrequent. 
When a biopsy is taken, be sure to get speci- 
mens from more than one place. I have re- 
ceived a report of chronic cervicitis from one 
specimen and carcinoma from another. To 
again emphasize the necessit)' for biopsies, I 
will cite the case of a patient who clinically 


showed chronic cervicitis, but the report was 
definitely malignant. Within the last few 
months I have examined a patient with a clini- 
cal carcinoma of the cervix in gross appear- 
ance, yet the report from three separate speci- 
mens from three different places on the cen-ix 
was chronic cervicitis only. Do not forget that 
radium is being used ver}’ successfully in cer- 
tain cases in the treatment of endocervicitis. 

Dr. Henry Schmitz; Dr. Ullmann has 
asked why I do not recommend the use of 
radium in chronic cervicitis. I believe that the 
method which is the safest and curatively best 
should be the method to use. I feel that the 
application of radium in chronic cervicitis has 
an element of danger in it. May I cite a few 
cases that come to my mind now ? I recall a 
young woman who came to us three or four 
j'ears ago on account of amenorrhea following 
the application of radium for chronic cervici- 
tis. In spite of a stenosis of the cendx, she 
conceived. Although the patient was given the 
test of labor, a cesarean section had to be done 
on account of the unyielding fibrotic cervix. 
I have several other patients under my care 
who have had chronic cervicitis and have been 
treated with radium with the result that they 
menstiTjate once or twice a year and are ster- 
ile. I do not wish to say that the radium was 
applied incorrectly or in large doses. When 
one sees a great number of cases of this kind 
one should pause and hesitate to use radium. 
On the other hand, the cautery' method, de- 
scribed by' Orndoff, is safe and heals the cer- 
vicitis in the majority of cases. 
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T he chief difficulty in measuring X-ray 
quanta or intensities by chemical 
methods lies in the fact that the total 
changes effected by this radiation dur- 
ing a reasonable time interval are too small 
to readily lend tliemselves to ordinary ana- 
lytical procedure. In fact, the minuteness of 
the changes involved, together with the ne- 
cessary accuracy needed, precludes ordinary 
chemical methods from all practical con- 
siderations by any but expert analytical 
chemists. Here exists the chief difficulty in 
the practical application of Eder’s solution 
(1, 2) or any other similar chemical method 
to dosage measurements. Yet, the need for 
some accurate, simple, and convenient 
method for periodically checking the per- 
formance of X-r<ay tubes and dosimeters 
still exists. 

iNIany organic compounds change color 
while exposed to X-rays. The presence or 
absence of color furnishes some of the most 
accurate indications known of the progress 
of many chemical reactions. Of course, 
many organic reactions occur without color 
changes, but it frequently becomes impossi- 
ble to detect non-visible chemical changes of 
very small magnitude by any simple method. 
Furthermore, several organic dyes, colors, 
and structurally related compounds arc given 
internally to patients to increase tlic visil)ility 
of certain Ixidy parts on an X-ra}’^ film. 

Due to the growing importance of this 
field, articles have appeared from time to 
time in the literature. H. Bordicr (3) stud- 
ied the .action of X-rays on iodine and 
on starch iodide in aqueous media .and found 
th.at the rcsidts obtained after many hours 
by vdtra-violet light were produced by X-rays 
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in a few minutes. Glocker (4) investigated 
the action of X-rays upon iodoform in 
chloroform and other solvents and observed 
that the liberation of iodine was some func- 
tion of the solvent used and probably due to 
a secondary reaction. Gunther and his co- 
avorkers concluded that HCI and HI were 
first formed when chloroform and iodoform 
were exposed to the action of X-rays. Fer- 
man (6) first, and later Reinhard and 
Tucker (7), noticed a slight inversion of 
sucrose both in the crj'stalline and dissoh^ed 
condition upon long exposure to X-rays. 
Also, many studies concerning the effect of 
X-rays on complicated substances present in 
the body have appeared. 

Clark, Pickett, and Johnson (8) ex- 
amined the effect of X-rays upon the anthra- 
cene-di anthracene equilibrium, iodine and 
benzene, the inversion of sugar in the pres- 
ence of lead nitrate and alpha-acetoxy mer- 
curi-B-methox)' hydrocinnamic ethyl ether. 
The iodine-benzene sample had less free 
iodine left after exposure. Free mercury 
was liberated from the mercury compound. 

Of particular interest in this field is the 
work of Stenstrom and Lohmann (9) in 
testing a number of colors with X-rays, 
namely, methylene blue, gentian violet, acid 
fuchsin, mcrcurochrome, erythrosin, and 
eosin. Methylene blue showed the most pro- 
nounced color change and the authors sug- 
gest its use for dosage measurements. 

However, the vast number of organic 
compounds and their structural complexity 
make it difficult to correlate experimental 
data unless they are taken under comparable 
conditions. Tlicreforc, in this work, quite a 
few of the general structural types of 
aromatic colors are tested under the same 
conditions of exposure to X-rays, to find 
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out which kinds are most susceptible to 
color change. One can suppose that any 
structural shifts in a complicated molecule 
will probably start at the bonds which have 
the greatest lability toward X-rays. By 
starting with simpler structures with a known 
reactive group it may be possible to gain 
some insight into the mechanism of some of 
the reactions with more complicated com- 
pounds. 

The color changes were obtained by ex- 
posure to X-rays under conditions much less 
drastic than medical use necessitates. The 
X-ray apparatus consisted of a Coolidge 
type tungsten target tube. The samples 
were placed in two-inch evaporating dishes 
and exposed for 10 minutes at 50 kilovolts 
and 1.4 milliampere except in a few special 
runs. This was deemed sufficient for 


standard qualitative test purposes. The X- 
rays also passed through approximately 15 
cm. of air from the outside glass surface 
of the tube to the upper surface of the so- 
lution in the evaporating dish. In everj- 
case a non-irradiated control sample was 
compared with the irradiated solution in 
glass tubes of the same diameter against a 
white background. In almost all cases the 
colors were dissolved at room temperature 
in freshly boiled distilled water which elimi- 
nated any differential effects due to varying 
amounts of dissolved oxygen. 

EXPERIMENTAL RESULTS 

The following experiments were made 
under the standard conditions; 


Substance 


Color before irradiation Color after irradiation 


1. Phenol + H,0 4- FeCh Dull lavender 

2. Phenol -h HjO -f- CoCh Pale pink 

3. Phenol + H,0 4- CuCh Pale blue 

4. Phenol + FeCjO* 4- HiO and HiOj to 

form a little of the ferric color complex Brownish lavender 

5. Phenol -j- H2O -b FeCh and stood 48 

hours Yellowish brown 

6. Phenol -b H2O -b CuCIs and stood 48 

hours, filtered and filtrate used Pale yellowish green 

7. Phenol 4- H-O 4- 1;, stood 24 hours Yellow 

8. Phenol -b HiO -b Nai Cn Or -b NaOH Light green 

9. Phenol -b H2O 4- FeCh 4- (NHOj C,0< Brorvn 

10. Alpha naphthol 4- HsO -b NaOH (dilute) Brown . , _ 

No darkening with HsO: 

11. Alpha naphthol 4- H2O 4- NH.OH Pale greenish brown 

Not darkened by HiO:'. 24 
hours iater — a murky solu- 
tion 

12. Alpha naphthol -b HsO -b C3H5OH -b 

NH<OH Green 


Slightly paler 
No change 
No change 

Light yellow brown 

No change 

No change 
No change 
No change 
Paler brown 
Darker brown 


Darker brown: 24 houfS 
later — a murky solution 

Murky liquid, tar-lihe fluid 
residue at bottom . ^ 

hours later, no change 


13. Alpha naphthol-ferric chloride complex 
4 - ether and dissolved in oil 
14 Brominated derivative of alpha naphthol 
ferric chloride complex -b ether and dis- 
solved in oil 

15. Beta naphthol -b HiO -b FeCh ~b HCl 

16. Beta naphthol -f- HjO -b CHjOH -b FeCh 


17. 

18. 

19. 

20 . 


S,l:aTtius yellow (free acid) -{-H:0 
Sf artius yellow + H 2 O + 

Martius yellow 4- H2O + 

Martius yellow -b H 2 O -b NH.OH -b 
ZoCU 


Rose purple 


No appreciable change 


Deep purple No change 

Bright yellow green No change 

Blue green 

A precipitate gathered in both 
blank and exposed samples 
Fate greenish yellow No change 

Bright yellow No change 

Yellow No change 


Red brown 

Brownish precipitate formed Brownish precipitate forroeU 
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Substance Color before irradiation Color after irradiation 


21. Resorcin -F HsO -F FeCU 

22. Resorcin -F HsO -F CuCI- 


23. Resorcin -F HsO -F NaOH 


24. Resorcin -F HsO 

25. Resorcin -F HsO • 
heated to boiling 


■ NH,OH 
•NaOH -F urea 


Purple — fades after a few days Lavender 

Pale greenish brown Afore of a yellowish brown 

with a precipitate formed 
Brownish yellow Orange brown 

Light yellowish green Deeper green 

Olive green Dark olive green 

Stable over night. Not stable 
over 3 days 
Not darkened by HsO* 


26. Resorcin -F HtO -f NaOH -F pyridine and 
heated to boiling 


27. Resorcin -F HsO -F NHtOH -F CuCls 
2k Resorcin -F HsO Is -F KI -F NaOH 

29. Resorcin -F HsO -F FeCls “F HsOs 

30. Resorcin -F HsO -F bleaching powder 

31. Resorcin -F HsO -F Ca(OH)s 

32. Resorcin -F HsO -F Hg Cls 

33. Pyrogallol -F HsO -F FeCIs 

34. Pyrogallol "F HsO "F FeCls (excess) -F 
HsOs 

35. Pyrogallol -F HsO -F FeCls -F (NHOs 
CsO, 

36. Pyrogallol -F HsO -F CoGs -F NH<OH -F 
HCl (excess) 

37. Gambinc — R-+H,0-FHC1 

38. Gambinc—R-F HsO -F NaOH 

39. Gambine — R -F HsO -F CuCl: + NH.OH 
(excess) 

40. Gambine — R -F HsO + HCl -F CuCIs 

41. Gambine — R + HsO -F HCl -F AlGs 

42. Hg salt of Gambine — R-FHsO 

43. Fast green -F HsO -F HCl 

44. Fast green -F HsO 

45. Fast green -F HsO -F NaOH 

46. Fast green -F AlCls -F HsO -F NaOH 

47. Fast green -F HsO -F AlCls 

48. Fast green -F HsO -F FeCls 


Dark olive green 
Stable for over a week in a 
corked bottle 
Purple 

Yellowish olive green _ 

Unstable for long periods 

Yellow brown 

Light reddish brown 

Colorless 

Colorless 

Red — soon turned gray 

Gray brown 

Brownish violet 

Orange brown 
Olive yellow 
Olive yellow 

Olive green 
Brown 

Light yellow green 
Light yellow green 
Light brownish yellow 
Light yellowish green 
Apple green 

Pale green 
Pale bluish green 
Olive green 

Four hours later — a brownish 
precipitate formed 


Darker olive green 


Reddish purple 
Dark olive green 

No change 
Slight darkening 
No change 
No change 
Gray — no change 

No appreciable change 

No change 

No change 
No change 
Slight change 

Very slight change 
Very slightly darker 
No change 
No change 
No change 
No change 
No change 

No change 
No change 
Slight change 

After four hours no pre- 
cipitate 


49. Fast green -F H-O -F CoGs -F HG (con- 
centrated) 

50. Fast green -f H-O -F HgCls + HG 

51. Fast green +• H:0 -F CuCh -F HCl 

52. Aniline 

53. Aniline HCl -F aniline -F CH,OH + HOH 

54. Aniline -F L "F KjCraOi 

55. Aniline HG -4- furfural -F CHjOH -F 
HOH 

56 Nitranilinc + CILOH -F HOH -F fur- 
fural -F (NH.), GO, 

57. Nitro bciucnc -F CH,OH -F ILO -F HG 
-F furfural -F (NH,): CsO, 

58. Fuchsin -F ILO 

59. Fudisin -F H,0 -F (NH.), C:0. 

00. Alirarin -F ILO -F NaOH 

61. Alirarin -F ILO -F NH.OH 

62. Alirarin yellow (Na salt) -F ILO 

63. Alirarin yellow (Na salt) -FIL.O-F NaOH 
(concentrated solution) 

6). Alirarin yellow H-O + NH.OH (con- 
centrated solution) 

65. Alirarin yellow (Na salt) -f H-O -\- 
FaCli 

W. Alirarin yellow 4- 11,0 -F CuCl- 


Pale blue green 

Pale yellowish brown 

Pale olive green 

Reddish brown 

Yellowish brown 

Dark blue 

Less bluish — more greenish 
No change 

No change 

Slightly lighter 

Slightly lighter 

A precipitate noticed 

Red 

No change 

Red 

No change 

Yellow 

Violet red 

Reddish violet 

Pale purple 

Reddish purple 

Pale olive yellow 

H-O, makes it colorless 

No change 

Paler violet red 

No change 

Paler purple 

Redder — less bluish 

Slightly paler 

Olive yellow 

No change 

Olive yellow 

No change 

Olive brown 

Pale brown 

Slight change 

No appreciable change 
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Substance 


Color before irradiation Color after irradiation 


67. Alizarin yellow + HjO + CoCh 

68. Alizarin yellow + HjO + NHiOH -f- 
(NHO= GO< 

69. Mercury salt of alizarin yellow + HjO + 
HCl 

70. Benzo purpurin -1- NH 4 OH + HjO 

71. Benzo purpurin + HQ + CHs OH +H20 

72. Benzo purpurin + H:0 4- HCl (very di- 
lute acid) 

73. Benzo purpurin -j- HiO -f- HgCb (satur- 
ated) 

74. Phenolphthalein HsO -f- NHiOH 

75. Phenolphthalein + H 2 O -f- NHjOH (very 
dilute solution) 

76. Phenolphthalein -t- HjO -f- NaOH ; very 
dilute and small concentration of (OH) 

77. Phenolphthalein 4- HjO-f- (NH.),. CjO, 
-PNaOH 

78. Kuorescein (free acid) -j- H 2 O 

79. Fluorescein -4 HjO 4- NaOH 

80. Fluorescein -4 HjO -{-HCl 

81. Fluorescein -j- HjO -j- HCl + CuCU 

82. Fluorescein -j- HjO -{- NH«OH -4 CuClj 

83. Tetra aceto.xy mercury fluorescein -4 HjO 
-4 NaOH 

84. Fluorescein -4 HjO 4' FeCh 

85. Fluorescein 4- HjO -4 C 0 CI 2 

86. Fluorescein -{-HjO -4 (NH«)s CsOi 

87. Eosin (free acid) -4 HiO (saturated 
solution) 

88. Eosin 4- HjO 4- NaOH 

89. Eosin 4 - HjO -4 HC! 

90. Eosin -4 HjO 4- FeCh 

91. Eosin (free acid) -4HJ0-4CoCI^ 

92. Aceto.\-y mercury eosin 

93. Eosin + HjO -4 HCl -4 (NHOj QOj 

94. Erythrosin (free acid) -4 HjO (satur- 
ated solution) 

95. Eiythrosin -4 HjO -4 NaOH 

94 Erythrosin (free acid) + HjO 4 FeCh 

97. Acetoxy mercury erythrosin 4 HjO 

98. Mercurochrorae-220 4 HiO (concentrated 
solution) 

99. Mercurochrome-220 4 HjO (very dilute 
solution) 

100. Tri-acetoxy mercury phenolphthalein 4 
H:0 4NaOH (dilute solution nearlj' 
neutral) 

101. Tri-acetoxy mercury phenolphthalein 4 
HiO 4 NaOH (concentrated NaOH so- 
lution) 

102. Tri-acetoxy mercury phenolphthalein 4 
HjO 4 NHjOH 


103 Tri-acetoxy mercury phenolphthalein 4 
Hi 0 4NH.OH (concentrated) 


ifU Tri-acetoxy mercurj’ phenolphthalein 4 
Hb4NabH4(NH.)j GO . 

105 Tri-acetoxy mercuo’ Phcnolphthalem 4 
H,0 4 ZuCh (very dilute) 


Reddish brown 

No change 

Pale olive yellow 

No change 

Orange brown 

Red orange 

No change 

No change 

Blue 

Dark lavender 

No change 

Very slightly lighter 

Dull red 

Slightly lighter; a few flakes 

Red violet 

of a precipitate formed 
No change 

Pale lavender 

Slightly paler 

Light violet 

Light dull red 

Pale violet 

Yellow with greenish fluores- 

Very slightly paler 

cence 

Slight change 

Yellow — much greenish fluo- 


rescence 

No change 

Yellow 

No change 

Greenish yellow 

No change 

Olive green 

Olive brown 


Reddish brown precipitate 
slowly formed 

Olive yellow precipitate formed 

Brownish red 

Yellow 

No change 

No precipitate 

No change 

No precipitate 

No change 

No appreciable change 

Pink 

Pink 

Light pink 

Dull pink 

Lavender pink 

Red 

Pale pink 

Very slightly duller 

No change 

Very slightly duller 

No appreciable change 

No change 

Lighter red 

Red precipitate formed 

No change 

Rose pink 

Brownish pink 

Orange pink 

Reddish pink 

No change 

No change 

Slightly lighter 

Paler color due to formation 
of heavy red precipitate 

Reddish brown 

No change 

Light lavender against a white 
background 

Very slightly paler 

Red violet 

Slight change 

Dull violet 

Slight change 

Dull violet 

More reddish 

One hour later— colorless, 
with greenish fluorescence 

Lavender 

Reddish lavender — too con- 
centrated to show mucli 
fluorescence 

Dull lavender 

Slight change 

Very pale lavender 

Colorless — greenish fluores- 
cence 
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Substance 


Color before irradiation Color after irradiation 


106. Methylene blue + HsO 

107. Methylene blue H 5 O -f HCi 
1(B. Methylene blue -f HiO + NaOH 
109. Methylene blue -F HsO + FeCh 


Azure blue 

Pale blue 

Pale purple 

Bright yellowish green 


110. Indigo 4- HjO 

111. Indigo 4 - HjO -f- HCI 

112. Indigo -f H,0 4- NaOH (very dilute so- 
lution) 

113. Indigo 4 - H 5 O 4 - NaOH (more concen- 
trated solution) 

114. Indigo HiO 4" HO 4- HgQj 


Light ultramarine 
Light ultramarine 

Light yellow 

Olive yellow 
Pale blue 


Paler blue 
Paler blue 
Paler violet 

Yellowish green; ne.vt day 
—more yellowish 
Pale grayish blue 
Pale grayish blue 

Colorless 

Pale greenish yellow 
Paler blue 


All tile experimental work took place at 50 kilovolts and 1.4 milliampere. In the fol- 
lowing experiments the time of exposure was changed from the standard of 10 minutes. 


Time 

Substance (Min.) 

115. Aniline -f- HsO -f- L -f- HCI •+■ HNOa 4- 


HsO . 15 

117. Fluorescein (free acid) 4- H-O (satur- 
ated solution) 15 

118. Fuchsin4-HsO 20 

119. Mercurochromc 220 -f- H:0 (saturated so- 
lution) 20 

120. Fluorescein 4" HjO 20 

121. Methyl orange 4-^0 4- NaOH 30 

122. Methyl orange 4- H, 04 - HCI 30 

123. Methylene blue H-0 20 

124. Mctliyicnc blue 4" HjO -f- acetone (few 

drops) 20 

12.5. Fluorescein (free acid) -f- H-0 (satur- 
ated solution) 30 

126. Fluorescein -f H5O -f HCI (saturated so- 
lution) 30 

127. Fluorescein 4- H,0 4- NaOH 30 


Phenol plus ferric chloride in aqueous 
solution formed a comple.x color (1) quite 
unstable at room temperature and eventual- 
ly Itccoming a brown-colored solution which 
ity itself gives no further visible color 
changes when exposed to X-rays under the 
mild test conditions (5). In general, the fer- 
ric chloride phenol complex is unstable in 
the presence of soluble o.xalates such as 
oxalic acid and sodium oxalate. This color, 
then, is more sensitive to the presence of 
these compounds than Kder’s solution (1, 2). 
In the ferrous oxalate experiment (4), the 
inagnitndc of the color change was great he- 
c.'iuse of the small concentration of the fer- 


Color before 

irradiation Color after irradiation 


Green 

No change 

Reddish brown 

No change 

Yellow 

Red 

Very slight change 

Lighter red; HsOs did not 
darken 

Orange red 

Yellow 

Orange 

Red 

Blue 

No appreciable change 

Vcr>' slight change 

No change 

No change 

Very light blue 

Blue — same as above 

Light blue; acetone tends to 
prevent color change 

Yellow 

Very slight change 

Yellow' — no fluo- 
rescence 

Brownish yellow 

Slight change 

Heavy precipitate 

No change 


ric phenol complex and the presence of ex- 
cess but slightly soluble ferrous oxalate. In 
the ammonium oxalate experiment (9), a 
slight color tinge remained which returned 
upon tlie addition of hydrogen peroxide 
after the irradiation. These results tend to 
show that X-rays may give an unstable ag- 
gregation a transition toward stabilitj'. 

Tile purple ferric chloride color with 
alpha naphthol is insoluble in u'ater and 
hence the results (12, 13) are incomparable. 
However, in any study of the structures in- 
volved, alpha naphthol becomes exceedingly 
important as a starting point !>ecause the 
molecule, like phenol, presumably contains 
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Substance 


Color before irradiation Color after irradiation 


67. Alizarin yellow + HsO + CoCls 

68. Alizarin yellow + H,0 + NH.OH + 
(NH,)= GO. 

69. Mercury salt of alizarin yellow + HjO + 
HCl 

70. Benzo purpurin + NH.OH + HsO 

71. Benzo purpurin + HCl + CHsOH +HsO 

72. Benzo purpurin -{- HsO + HCl (very di- 
lute acid) 

73. Benzo purpurin + HsO -|- HgCls (satur- 
ated) 

74. Phenolphthalein + HsO + NH.OH 

75. Phenolphthalein -f HsO NH.OH (very 
dilute solution) 

76. Phenolphthalein -f- HsO -|- NaOH ; very 
dilute and small concentration of (OH) 

77. Phenolphthalein + HsO + (NH.)s CsO. 
-hNaOH 

78. Fluorescein (free acid) -f- HsO 

79. Fluorescein -|- HsO -H NaOH 

80. Fluorescein -j- HsO -f-H Cl 

81. Fluorescein -}- HsO + HCl CuCIs 

82. Fluorescein -f H,0 + NH.OH -f- CuCb 

83. Tetra acetoxy mercury fluorescein HsO 
+ NaOH 

84. Fluorescein -f- HsO FeCls 

85. Fluorescein HsO -f- CoCls 

86. Fluorescein -j- HsO -j- (NH.)3 CsO. 

87. Eosin (free acid) 4- HsO (saturated 
solution) 

88 Eosin 4- HsO -f NaOH 

89. Eosin 4- HsO -t- HCl 

90. Eosin 4- HsO 4- FeCls 

91. Eosin (free acid) 4" HsO -4- CoCU 

92. Acetoxy mercury eosin 

93. Eosin 4- HsO 4- HCl 4- (NH.)s G.O. 

94. Erythrosin (free acid) 4" HsO (satur- 
ated solution) 

95. Erythrosin -}- HsO 4* NaOH 

96. Erythrosin (free acid) 4" HsO 4- FeCls 

97. Acetoxy mercury erythrosin 4 HsO 


Reddish brown 

No change 

Pale olive yellow 

No change 

Orange brown 

Red orange 

Blue 

Dark lavender 

No change 

No change 

No change 

Very slightly lighter 

Dull red 

Red violet 

Slightly lighter; a few flakes 
of a precipitate formed 

No change 

Pale lavender 

Slightly paler 

Light violet 

Light dull red 

Pale violet 

Yellow with greenish fluores- 
cence 

Yellow — much greenish fluo- 
rescence 

Yellow 

Greenish yellow 

Olive green 

Very slightly paier 

Slight change 

No change 

No change 

No change 

Olive brown 

Reddish brown precipitate 
slowly formed 

Olive yellow precipitate formed 

Brow'nish red 

Yellow 

No change 

No precipitate 

No change 

No precipitate 

No change 

No appreciable change 

Pink 

Pink 

Light pink 

Dull pink 

Lavender pink 

Red 

Pale pink 

Very slightly duller 

No change 

Very slightly duller 

No appreciable change 

No change 

Lighter red 

Red precipitate formed 

No change 

Rose pink 

Brownish pink 

Orange pink 

Reddish pink 

No change 

No change 

Slightly lighter 

Paler color due to formation 
of heavy red precipitate 


98. Mercurochrome-220 4 HsO (concentrated 
solution) 

99. Mercurochrorae-220 4 HsO (very dilute 
solution) 

100. Tri-acetoxy mercury phenolphthalein -}- 
HsO 4 NaOH (dilute solution nearly 
neutral) 

101. Tri-aceto.xy mercury phenolphthalein -p 
HsO 4 NaOH (concentrated NaOH so- 
lution) 

102. Tri-acetoxy mercury phenolphthalein 4 
HsO 4 NH.OH 


103. Tri-acetoxy mercury phenolphthalein 4 
HsO 4 NH.OH (concentrated) 


inl Tri-acetoxy mercurj' phenolphthalein 4 
Hs0 4 NaOH 4 (NH.)s GO. 

lOS Tri-acetoxy mercury phenolphthalein 4 
HsO 4 ZnCls (very dilute) 


Reddish brown 

Light lavender against a white 
background 


No change 
Very slightly paler 


Red violet 


Slight change 


Dull violet 


Slight change 


Dull violet 


Las-ender 


Dull lavender 
Verj- pale lavender 


More reddish 

One hour later— colorless, 
with greenish fluorescence 


Reddish lavender— loo con- 
centrated to show moe 
fluorescence 


Slight change 

Colorless — greenish fluores- 
cence 
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The phthaleins constitute a well inves- 
tigated type of dye structure which is knowui 
to exist in several tautomeric modifications. 
Only slight color changes were obtained 
witli phenolphthalein (74-77) and these were 
visible only in very dilute solutions. Here 
again ammonium oxalate seemed to have an 
inhibiting effect on tire reaction. Fluorescein 
in general furnished no appreciable color 
changes except for a metallic lake. Eosin 
and erj’tlirosin were stable under the test 
conditions. The mercur)’’ derivatives (92, 
97) probably simply precipitated from 
supersaturated solutions. 

Many of the color changes in the X-ray 
exposures were obtained with metallic lakes. 
In some cases, as with phenol and resorcin 
colors, the metals formed unstable inter- 
mediate colors of different hue along tlie 
path toward equilibrium. This type of 
metallic color upon e.xposure to X-rays 
should give color changes of large magni- 
tude provided the length of time necessary 
to reach equilibrium is neither too long nor 
too short. In other cases tlie metals were 
probably present only in solution along with 
the color. YHicre pH changes alter the 
stability of the color, the most important ef- 
fect is probably that of a buffer. Wlien this 
action is not important any different color 
changes in this type of solution are probably 
caused by the difference between absorptive 
effects on the primar)' radiation and any ef- 
fects of secondar)' radiation emitted at other 
energy levels. Also a highly colored metallic 
ion may obscure other color changes taking 
place, kfost solutions tested which were ol>- 
viou.sly of this type gave color changes less 
in magnitude than the color itself. Another 
kind of metallic lake is a stable metallic salt 
of definite composition. Mcrcurochrome is 
the generic name for various mercur)- sub- 
stituted dyes of the phthaleins (10). Mcr- 
curochromc-220 appeared at least as stable 
as, if not more so than, either fluorescein or 
eosin. However, phenolphthalein which is 


red has a tri-acetox)^ mercury derivative 
which possesses a deep purple color while 
the di-mercury derivative more closely re- 
sembles the parent substance in color. The 
tri-acetoxy mercury phenolphthalein samples 
(100-105) became more reddish upon ex- 
posure to X-rays. Some of the exposed 
samples faded out a few hours after treat- 
ment, suggesting the possibility of a second- 
ary reaction. Altliough tlie color is too un- 
stable for practical use in dosage measure- 
ments, the results do show that in general 
when the color difference between the parent 
dye and the metallic salt is large in magni- 
tude the prospects for a visible change upon 
exposure to X-rays are far better. 

Stenstrom and Lohmann (9) carried out 
an extensive series of tests upon methylene 
blue and showed that a small amount of 
acetone decreased tlie sensitivity of the dye 
toward X-rays, tlius demonstrating tlie im- 
portance of the environment in these reac- 
tions. Methylene blue (106-109) (123-124) 
also changed color extensively in caustic as 
well as in neutral and acid solutions, evident- 
ly but slightly affected by pH change so far 
as die lability of the susceptible bonds in the 
molecule are concerned. Indigo (110-114) 
also changed color over a wide pH range al- 
though it appeared more sensitive in the yel- 
low basic solution. Several experiments were 
made with methyl orange (121-122) with- 
out success. Also fuchsin and indigo have 
about the same color change both in aerated 
and freshly boiled distilled water. 

Many of the experimentally visible color 
changes were predicted from known facts 
and principles concerning the fundamental 
structure of the complicated dye molecules, 
and almost any color change desired is ob- 
tainable with the proper structures and sub- 
stituent groups. Most changes obtained here 
belong to the color-fade class, which is a 
disadvantage in the use of the pure dye 
alone. However, one can easily use mixtures 
of two or more colors each affected dif- 
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but one reactive group. The sodium and am- 
monium salts in a basic solution when ex- 
posed to the X-rays had a color change 
which was not duplicated by tiie addition of 
hydrogen peroxide. In the ammoniacal 
sample (11), a murky greenish white 
colored solution formed upon standing for 
twenty-four hours in both unexposed and 
exposed samples. In (12) the addition of 
ethyl alcohol simply caused more alpha 
naphthol to dissolve with the consequent 
formation during exposure of a dark semi- 
fluid decomposition product in sufficient 
quantity to settle tOAvard the bottom. This 
is presumably the cause of tlie darkening 
occurring in the less concentrated solutions. 
Martins yellow, a nitro derivative of alpha 
naphthol, neither changed color nor formed 
a precipitate in dilute solutions under the 
test exposure to X-ra}"S. Since this derir^a- 
tive has a greater coloring power than alpha 
naphthol the substituent nitro groups evi- 
dently altered the lability of the previously 
reactive bonds toward mild radiation im- 
pulses at the energy' level of X-rays. 

Resorcin contains two reactive groups and 
should display a reactirdty similar to phenol 
plus the further effect of the second actwe 
group. These resorcin complex colors 
furnished some good color changes, al- 
though, in general, they are unstable oi^er 
long time intervals. 

Gambine — ^R or alpha — ^naphthaquinone 
oxime, has a simple structure for a color and 
seemed in general quite stable toward the 
standard irradiation as shorvn by color 
change. Fast green in general also showed 
stability. 

Aniline and similar compounds compose 
the basis of a large number of dyes and 
colors. Also the fact that aniline seems most 
easily oxidized to colored complexes and 
compotmds in solutions containing some of 
the mineral acids indicates that the labiHt 3 ' 
of certain bonds was shifted towards sensi- 
tivity to oxidizing reactions. The colors pro- 
duced varj^ from red through blue to black. 


depending upon conditions and the type of 
oxidizing agents used. Aniline hydrochloride 
plus furfural (55) in an aqueous solution 
forms a brilliant red color which was un- 
changed by the X-rays. Thus if irradiation 
could start some reducing reaction selective 
toward nitro benzene, exposure to X-rays 
would cause a color formation. Ammonium 
oxalate was evidently not suitable for this 
purpose. Fuchsin, a red oxidation product 
of aniline oil previously tested by Stenstrom 
(9), faded (58) under the influence of 
X-rays. Potassium chlorate or hydrogen 
peroxide (118) when added to the faded 
sample failed to restore the color, showing 
tliat X-rays did not simply reduce tlie fuch- 
sin to the leuco base. Ammonium o.valate 
(59), instead of causing this reduction to 
take place, simply absorbed some of the 
energy' of the radiation without, in turn, af- 
fecting the fnclisin. In some tests with 
fuchsin in dilute solution, the color change 
at first was not great, but after standing 
awhile the irradiated sample became practi- 
cally colorless. This perhaps indicates that 
some of tliese color changes are caused by 
secondary reactions started by the primary 
X-ray reaction. 

Alizarin contains two reactive hydro.xyl 
groups in tlie ortho position and hence might 
form colored condensation products. Thus 
one could expect at first a color change (61) 
ratlrer than a color fade. Twenty-four hours 
later the color of the exposed sample had 
approached the shade of the unexposed 
blank. Alizarin yellow shoAved no appreciable 
color changes. Benzo purpurin, also related 
to alizarin in structure, changed color less 
than tlie latter. HoAvever, because of the 
different coloring poAvers of these dyes, one 
must compare them at equal molecular con- 
centrations to draAv conclusions as to the ef- 
fect of tlie different groups on the lability 
of the compounds to\va.rd color change by 
X-rays. Such Avork Avas considered far be- 
yond the scope of this qualitatit^e surveys 
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2. Experiments were started upon simple 
molecules with but one or two reactive 
groups and were carried through to more 
complicated structures. 

3. Substituent non-metallic groups may 
change the susceptibility of the labile bond 
in a simple aromatic structure toward X-ray 
exposure. 

4. Metallic salts and complexes of an 
aromatic color may give color changes upon 
exposure to X-rays much different from that 
of the parent dye, thus vastly increasing tlie 
number of possibilities of tliese changes. 

5. Any type of color changes desired, 
such as color increases, decreases, etc., can 
be obtained by proper selection of the colors. 

6. From the known chemical and physical 
properties of these compounds, many X-ray 
color changes can be predicted in advance. 

7. The magnitude of the field is such 
tliat in all probability the color most suitable 


as an intensity indicator has not yet been 
found. 

8. The X-ray in particular and radiation 
in general furnish one of the most sensi- 
tive tools known for the examination of 
complicated reactions. 
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ferently by X-rays to obtain any color 
change desired. No generalizations based on 
experimental data secured with pure dyes 
are at present applicable to the reactions of 
their colored metallic salts. However, the 
authors believe that in searching for suscep- 
tible compounds of this type one may save 
time by trying first the colored salts of those 
heavy metals which exist in two or more 
valence forms. 

The previous work of Clark and Pickett 
and Stenstrom and Lohmann on methylene 
blue demonstrates the all-important influence 
of environment upon the progress of visible 
color changes in aromatic compounds when 
exposed to X-rays. Freshly boiled distilled 
water was simply chosen as perhaps one of 
the most easily obtainable constant environ- 
ments which also offered opportunities for 
changing pH, for using inorganic metallic 
salts, for obtaining uniform concentrations 
of the colors, etc. However, there is no 
proof that aqueous solutions furnish the best 
surroundings for even a majority of the 
possible color changes, and perhaps various 
materials such as cloth, etc., impregnated 
with changeable colors, offer just as fertile 
a field for future use. Probably there exist 
color-producing reactions which take place 
only while under the influence of X-ra3'^s, 
but the authors preferred to work with 
simple colors for the sake of simplicity. 
Also, all experiments were carried out at 
room temperature, which was considered 
constant enough for the survey. While some 
experiments with fuchsin and indigo seemed 
to give about the same degree of color 
change in both the aerated and freshly boiled 
distilled water, some of the others were 
noticeably different. Experimental work in 
oxidizing, neutral, and reducing environ- 
ments may furnish important clues as to the 
reaction mechanisms in many cases. No 
such work was attempted here. 

Once the environment is disposed of it is 
obvious that tlie magnitude of the color 
change during irradiation depends upon the 


lability of the bonds, the concentration of 
the dye, and the dosage. The dye must have 
sufficient coloring power for a minute change 
affecting a comparatively small number of 
molecules to become visible. Thus the same 
color change can be used to cover a wide 
range of X-ray intensities by simply em- 
ploying the proper amount of color in each 
case. 

In a field as large and as complicated as 
this one, the authors hesitate to put forward 
any' particular dye or color as undoubtedly 
possessing better characteristics than all the 
rest. As a matter of fact, tire best colors 
probably have not been found as yet. Any 
color, bovr'ever, to have a wide range of 
practical applications as an intensity or quan- 
tity' indicator will have to possess a high 
degree of stability toward slow reactions, 
once the standard solutions are made up. 
However, as a result of the comparative 
tests, a few fairly' stable types of structures 
dissolved in aqueous solutions seem suscepti- 
ble to X-rays. They are fuchsin, alizarin in 
aramoniacal solution, indigo, methylene blue, 
and perhaps the green resorcin-pyridine 
color in caustic solution, not mentioning, of 
course, the vast field of metallic lakes. 

Thus X-rays in particular and perhaps 
radiation in general furnish mankind with 
one of the most delicate and sensitiv'C tools 
by which various bonds and linkages in corn- 
plicated structures can be attacked, and their 
relative stabilities compared. 

SUMMARY 

1 . A large number of aromatic colors and 
dyes were exposed to X-ray'S under the sarne 
condition of irradiation, to determine, if 
possible, some of the general ty'pes of struc- 
tures giving good visible color changes. 
Some of those showing the most promise 
from the point of view of stability and de- 
gree of color change are the triphenyl 
methane, alizarin, thrazine, and indigo types. 
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Townsend method,^ the communicated 
charge is entirely localized in a condenser of 
constant known capacity, but varied poten- 
tial difference as determined by a voltmeter. 
In this, the greatest source of uncertainty is 


ionization chamber, and electrometer, to- 
getlier with a calibrated variable capacity 
which will be described beiow). One plate 
of C is connected to earth, while the cor- 
responding plate of Cl is connnected to a 



Fig:, t* .Null electrostatic system for measuring small charges or currents. 
Ihc part within the heavy lines is referred to as the '^isolated system'' and is 
so constructed that all capacities remain fixed. 


the voltmeter, while in the second method it 
is the variable condenser. Since, in general, 
a variable condenser suitable for sucli pur- 
poses is a less dependable instrument than a 
voltmeter, the third metliod is from this 
standpoint distinctly preferable to the 
second. 

n. THEORY OF METHOD 

1. Measurement of Charge 

Given a circuit as represented in Figure 1, 
an unknown charge is communicated to tlie 
system containing an accurately known ca- 
pacity C, and the unknown remainder C 
(which reiiresents the cap.icity of the leads, 

'J. S. Tox-ntend, rs!). Mac., 1930, VI, I9,S. 


potentiometer circuit so as to bring it to any 
desired potential above or below that of the 
eartli. As indicated by tlie deflection of tlie 
electroscope E, tins communicated charge 
raises tlie insulated side to a calibrated po- 
tential V relative to tlie earth as zero. Cali- 
bration of the electroscope is readily carried 
out by closing the key K and shifting the 
potentiometer contact to give any desired 
potential t/ which is read directly on the volt- 
meter. (The electroscope can at the same 
time be adjusted so that the deflection is at 
the most sensitive part of the scale.) Witli 
the electroscope at c;, JC is opened and an 
unknown charge Q communicated to the 
system through, say, the ionization chamlxir 



ACCURATE MEASUREMENT OF SMALL ELECTRIC CHARGES 
BY A NULL METHOD" 

By LAURISTON S. TAYLOR, Washington, D. C. 


Abstract . — In the use of an electrostatic sys- 
tem for measuring charges and currents, it is 
necessar^f to know the electrostatic capacity of 
the system. For small capacities the error in 
this measurement may easily be 1 per cent. 
There is here described a new method for cali- 
brating a null system in such a manner that 
the capacity of the leads does not enter and 
which, therefore, permits a reduction in the 


calibration error to one-tenth. When a system 
is once calibrated in the manner described, any 
unknown capacity whatever may be added to 
the leads without affecting the measurement 
of the desired quantities. Expressions are 
given for the sensitivity of the system in terms 
of readily measured quantities. Applications 
to tlie measurements of current, charge, and 
capacity are discussed. 


I. INTRODUCTION 


W HEN making accurate measure- 
ments of small charges or currents 
by electrostatic means one of the 
greatest difficulties encountered is that of 
correctly determining the capacity of the 
system. This is due largely to the inability, 
witliout talcing elaborate precautions, to de- 
termine corrections for the capacity of the 
leads from the capacity bridge to the elec- 
trometer system. These errors have been 
discussed in detail by Rosa and Dorsey,'' 
who showed that for capacities of the order 
of 500 cm. tliey might be as much as 1.0 
per cent. This difficulty has been encoun- 
tered in endeavoring to make accurate meas- 
urements of the ionization produced in air 
by X-rays, in connection with the Interna- 
tional Unit of X-ray quantity — the roentgen. 

Investigators have used several different 
means of measuring the small currents in- 
volved. The factors favoring the use of an 
electrostatic measuring system have been 
discussed and it has been shown®’ that tire 
null electrostatic metliod, in that it does not 


tycTT Bret footnote, RADiOLOoy, January, 1931, XVI, 9. 

’E b” Rosa and N. E. Dorsey, Bureau of Standards Ball., 

Am Jour. Roentgenol, and Rad. Ther., January, 


introduce field distortion in the ionization 
chamber, has an advantage over deflection 
methods. An additional difficulty in deflec- 
tion electrostatic systems of small capacit)' 
arises from the motion of the leaf or fiber 
altering the capacity and thereby the calibra- 
tion. 

In null electrostatic measuring systems 
the potential of the electrometer and collect- 
ing system is maintained at some constant 
value — usually zero with respect to ground 
— ^by one of three methods. One method of 
accomplishing this is by communicating to 
the collector system an evaluated charge or 
current opposite in sign to tliat measured. 
Failla® and Jaeger® have devised sources of 
current for this purpose which serve as 
working standards. For absolute measure- 
ments this method is impractical because the 
working standard requires a calibration in 
kind. In tlie second method, the charge ac- 
cumulated on the collector system is com- 
pensated by increasing its capacity to main- 
tain the potential constant. Aside from the 
mechanical difficulties involved in a circuit 
of this kind, it has the disadvantage of 
necessitating an elaborate calibration. In a 
third method, sometimes known as tlie 


fO. Failla, ^DloLOCy. Oclobtr. 1930, XV 437 
R. Jaeger, Strahlcntherapie, 1929, XXXIH, 542 
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in no wny dependent upon the remainder of value of Ci is supposed to be accurately 
the system, and may be considered as known, known; leaving C, which includes all capac- 

As to tlie other factor, the sensitivity ity of the circuit external to Ci to he eval- 

of the compensating system, we have (from uated in terms of obsen^ed magnitudes. 


to 



the general law Q = CV) AQ = C^V. 
Any error A"^’ in the adjustment of the 
potential v introduces an error AO. which 
is given in this case by 

A(?=(C. + C)At' (6) 

That is, tile error in the determined magni- 
lucle Q is proportional to the total capacity 
of the system. 

The uncertainty, A*'- niay readily be ol>- 
tained by comparing the electroscope inde- 
pendently with an adcrpiate voltmeter; the 


From Equation (2) 

Cr + C V 

Cl V 

hence Equation (6) may be rewritten 

AQ = cJ~Av 


( 7 ) 

( 8 ) 


which in turn, since from Equation (7) 

is a constant (say k) of the system as given, 
may be written 


AQ — C-ikA'^' 
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7. TJiis requires the potentiometer contact 
to be shifted to V in order to bring back to, 
or maintain, the potential of tlie system, at 
the calibrated value v, as indicated by the 
electroscope. 

Since v is unchanged by this operation the 
charge on the part of the system of capacity 
C remains unchanged, hence the entire 
charge Q is accumulated on C-,. Its magni- 
tude is readily obtained from the measured 
values ; that is 

Q = G {v—V) (1) 

2. Calibration of Condenser 

The difficult part of this method lies in the 
accurate calibration of Ci. To present an 
adequate method of calibration is the prime 
object of the present communication. 

C is here made up, in part, by an accurate- 
ly calibrated variable condenser connected 
into the system as dotted in the figure. The 
total capacity in situ of this condenser is not 
accurately known because the leads, etc., in- 
troduce an uncertainty. However, its capac- 
ity differences are very accurately known. 

Starting now with the system uncharged 
(that is, when V is aero, K is first closed, 
then opened again), the potentiometer con- 
tact is shifted to a value V such that the 
electroscope indicates accurately any conven- 
ient potential v. Since no charge has been 
communicated to the system by tliis opera- 
tion, the induced charge ( — Q) on the un- 
known capacity Ci must be exactly equal and 
opposite to that (Q) on the unknown re- 
mainder of capacity C. 

Since 

— Q = Ci {v~V) 

and 

Q = Cv 

it follows that 

C. (F — V) = Cv (2) 

The experiment is now repeated with C 
changed by an accurately known increment 


to a new value C and V, consequently to a 
new t^alue V. 

In this case 

Cx{V'~v)=C'v (3) 

Subtracting Equation (3) from Equation 
(2), G, the desired quantity', is obtained in 
terms of the accurately known magnitude 
(C — C'), namely, 

G=(c_G)yr:p (4) 

from tvhich expression all extraneous capac- 
ity, such as the ionization chamber, electro- 
scope, and leads are' wholly' eliminated. 
Since the capacity of the system varies with 
the deflection of the electrometer, the same 
deflection must be used throughout any one 
calibration. After having determined Ci, 
other capacities of unknown value may be 
inserted in the collector system without in 
any way affecting its calibration. This is 
of great practical importance, as shown 
later. 


3. Sensitivity of System 


Although, as seen in Equation (1), the 
quantity of the charge measured does not 
depend on the magnitude of the distributed 
capacity C. yet the sensitivity of the measur- 
ing system must obviously decrease as C 
increases. 

The sensitivity~^of this type of null 

circuit can be expressed in terms of the 
sensitivity' of the integral parts: that is, 

A-r _ Af Aw /5) 

AQ Aw ‘ _AQ 

w'here As is the increment in scale divisions 
of the electrometer deflection for a given in- 
crement A 0 of the imparted charge ; and at 
the same time Aw is the increment in volts 
corresponding to the deflection increment 
A -S'. 


The electrometer sensitivity, is a 

magnitude which is obtainable separately, is 
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but a determination of k witli the external 
capacity inserted. 

HI. EXPERIMENTAL STUDY 


1. Description of System as Used 

We will now examine a specific null cir- 
cuit represented in general by the diagram 
in Figure 1 and for the isolated part in 
Figure 3. In this latter, £ is a string elec- 
trometer of the general Eclelmann type in 
which the deflection of a very fine platinum 
(Wollaston) wire, under an adjustable ten- 
sion between the charged knife-edges, is ob- 
served by a suitable microscope. The po- 
tential on these knife-edges is supplied, 
through very high protective resistances R, 
by two 22.5 volt batteries. For any given 
potential on the knife-edges, tlie voltage 

sensitivity of the electrometer is ad- 
justed by varying the tension on tlie fiber by 
the micrometer head, H. The sensitivity of 
this particular instrument can be readily 
changed from 100 divisions per volt to 0.01 
division per volt. 

The resistances of the compensating 
potentiometer are operated by the knobs 
“coarse" and “fine” on tlie front of tlie 
aluminum box container. Potentiometer, 
charging batteries, compensating condenser 
Cl and the necessary leads are all contained 
in this box, tlie electrometer circuit being 
led out through an amber bushing L. All 
parts arc carefully shielded electrostatically. 
G is a grounding key and K a switch to 
short circuit Ci (for the purpose of calibrat- 
ing the electrometer). Leads to the poten- 
tiometer battery and the voltmeter arc in the 
form of jack and plug at ilf and .Y, respec- 
tively. 


2. Calibration 

^ The capacity used for the calibration of 
^■1 was a jirccision variable condenser of 


TABLE I. VARIABLE CONDENSER ALONE 


^ , 

Nominal 


Average 


capacity 

k 

deviation 

Deviation 

C 


from mean 

from mean 

1 

2 

3 

4 




Per cent 

0.0* 

1.057 

0.0015 

0.14 

43.8 

1.120 

.0016 

.14 

97.6 

1.185 

.0018 

.15 

175.9 

1279 

.0008 

.06 

254.5 

1.378 

.0021 

.15 

313.5 

1.470 

.0014 

.09 

412.0 

1.569 

.0018 

.12 

490.6 

1.666 

.0009 

.05 



Average 

11 

VARIABLE CONDENSER -+- ROBBER 

CABLE 

215.2** 

1.968 

O.OOS 

0.36 

313.5 

2.075 

.005 

.24 

412.0 

2.232 

.006 

.32 



Average 

31 

1 VARIABLE CONDENSER, HIGH VOLTAGE 

117.1 

1.207 

O.OOS 

0.41 

195.6 

1.303 

.003 

.23 

274.1 

1.397 

.002 

.14 

352.8 

1.495 

.005 

.33 

431.7 

1.590 

.004 

.25 



Average 

27 

II . _ . Jl 


•Variable condenser actually removed and L covered. 
••Capacity of variable condenser only. Full value of C 
is this plus tbe unknown capacity of the cable. 


well known make; the voltmeter was of the 
laboratory standard type; the capacity dif- 
ferences and voltmeter were calibrated witli 
an accuracy of 0.1 per cent by the electrical 
division of this Bureau. 

The accurac}'^ of tlie results obtainable 
under working conditions is best brought 
out graphically. The factor k (Equation 
(9) ) may be obtained from the slope of the 
curve V plotted against v — a series of which 
curves are given in Figure 4 for several dif- 
ferent settings of the variable condenser C. 

The first part of Table I gives results of 
a number of determinations of k for differ- 
ent nominal values of tlie e.\'ternal capacity 
C, in which the variable condenser was con- 
nected to the terminal L by a well insulated 
and shielded conductor of unknown capacitv. 
1 he average deviation of five determinations 
of each k is seen to lie witliin tlie 0.1 per 
cent accuracy of the measuring instruments. 

Plotting tyirclcs, Fig. 5. Curve I) these 
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The sensitivity of tlie compensating sys- 
tem is then 


AQ 


1 


Ctk 


( 9 ) 


in which ^ is a sensitivity factor of the sj^s- 
tem as given. Since Ci is constant and 
known from (4) we have now expressed the 

sensitivity without C being explicitly 

involved. The working sensitivity of Equa- 
tion (5) then becomes 

,^£-~ . -jL. /JO) 

AQ Av C,k 

which, since k increases with the stray capac- 
ity C, shows that the sensitivity decreases as 
the stray capacity increases. 

By considering all capacities outside the 
heavy lines of Figure 1 to be removed from 
the system, we may determine a value of the 
sensitivity factor k<, which is characteristic 
of the isolated part. Thus 

( 11 ) 


A-- 


Vc 


serves in practice as a ready control of the 
system. 


4. Method of Operation 


finally that for k~ko,C takes on a derived 
value which will later be found senlceable 
in the analysis. 

In plotting C against k, as in Figure 2, the 
capacity differences for various settings of C 
being accurately known while the absolute 
capacity is yet undetermined, we are unaWe 
to assign C its correct coordinate position at 
the start but merely a place, say a. Then, for 
a C scale, may be chosen coordinates repre- 
senting capacity differences employed with- 
out regard to the location C ~ 0. 

The next point 6, corresponding to a 
known capacity change from a, is tlien 
plotted with reference to a, etc. A straight 
line drawn through the plotted points must 
also pass tiirough the point k~l, C=0 
and thus locate the origin. Having deter- 
mined the position C ~ 0 it is now possible 
to read off the graph the value of the other 
capacities in the circuit. For example, the 
isolated s)'stem has a determined sensitivity 
factor kc, so that referring to (12) the corre- 
sponding ordinate Ca gives what ndll be 
called the stray capacity of the isolated sys- 
tem. Simihrfy, tire difference betiveen the 
ordinate Co and that Cp at any other point P 
on the curve gives the corresponding capac- 


Referring to Equation (4), onty two 
capacities whose difference is accuratety 
known are required for tire calibration of Cj. 
If, however, a variable capacity C having a 
number of accurately known capacity differ- 
ences be used for the calibration, the follow- 
ing graphical analysis which gives equal 
weight to all observations shows readily how 
to obtain the magnitude of any of the capac- 
ities in the system, including Cj. 

y 

Remembering that — ~k, we have from 
Equation (7) 

C~Cxk~Ci ( 12 ) 

showing a linear relationship between C and 
k Here it is seen that Ci may be obtained 
either from the slope or from tlie C inter- 
cept; also tliat k^l when C = 0; and 


ity of the external system. 

Obviously such a system is applicable fo 
the accurate measurement of any inserted 
capacity; for example, (Cp — Co). We will 
consider C as made up of tlie stray capacity 
Co of the isolated system and the total ex- 
ternal capacity (Text. Then Equation (12) 
becomes 

Cife ~Cx~f Co-\- C ext (f 

In this. Cl is determined by' Equation (4), 
Cexi is removed, and Co is determined from 
the relation 

Ci-bo — Ci + Co 
Combining these 

Ce.. = Cx(k~k„) ( 15 ) 

For any given measuring system, Cj and 
Co and ko remain fixed so that the measure- 
ment of any capacity, such as Cext, requires 
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at the point P, for example, is found to be ko in Equation (15), giving Cp = 459.8 mm/- 

460 i>- p-f. j Factors Affecting Sensitivity 

These capacity values may be calculated 

more accurately from Equations (14) and The second part of Table I gives values 
(15). Using Equation (14) for ko = 1.057 of k for three nominal values of the variable 
we find Cl + Co = 855.3 /i / where, since condenser, to which was connected a 



PLATE VOLTAGE (V) 

‘'''= f.ictor k over a 


Ci = S09.2 /( ,1 /, we have Cn = 46.1 /. 

■flic capacity at Cr. for which /.> = 1.569, is 
ohtauicd by subslitutin.g Uic values of k and 


shielded, rubber, single-wire cable of un- 
known capacity, with the shield grounded 
to serve as a condenser having a poor diclec- 
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values of k as abscissje and the correspond- 
ing variable condenser values as ordinates, 
it is found that all of the points lie closely 
on a straight line. According to (12) the 
slope which is obtainable in terms 


condenser system alone Avas found to be 
1.057 ± 0.0005 mm/. 

This curve might be given its coordinate 
position on a C — k plot by extending it to 
the point k = 1; hence, also, the ordinate 



Fig 3 Photograph of "isolated system” as used m the study 


of the accurate difterences in capacity, gives 
C^ as 809.2 ±; 0 4 m m f 

HaAung removed the condenser C and 
covered the amber bushing L witlr a cap, the 
sensitivity factor k. for the electrometer- 


value C = 0, located as seen at —48 on the 
A'ariable condenser scale The value of the 
internal lead capacity Co may be read from 
the curve at the point k — 1.057, tlrus gir'ing 
Co = 46 n M /• Likewise the value of Gp, 
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17 divisions per volt; v was never greater 
than 1.5 volts, and, consequently, the exter- 
nal condenser offered no difficulties due to 
leakage. However, witli v increased to 80 
volts and the sensitivity decreased to about 
0.3 division per volt, leakage became appre- 
ciable and k was subject to error as indicated 
in the third part of Table I where the aver- 
age deviation was 0.27 per cent as against 
0.11 per cent in the first part. The values 
obtained are plotted as crosses on Cun-e I 
(Fig. 5). Such conditions should, of 
course, be avoided when determining Ci. 

I\^ APPLICATION TO CURRENT 
MEASUREMENTS 

In the measurement of current by this 
metliod, a time measurement, of course, 
enters. In die particular case of measuring 
X-ray intensities, a shutter in the X-ray 
beam between tube and ionization chamber 
is so controlled that it remains open for a 
definite interval of time during which the 
charge is wholly compensated, holding 
ly = 0, by varjdng the potential on C.^®’ 

In practice it is extremely advantageous 
to use a shielded rubber cable for connecting 
the electrometer to the source of current. 
As shown above, the presence of unknown 
lead capacities does not affect the measured 
value of the charge, although it docs affect 
the accuracy of the measurement. 

The effect of poor insulation may be elim- 
inated by choosing such conditions that 
T' = 0 with respect to the shielding. This 
confines leakage to the condenser Ci, and it 
is a relatively simply matter to construct this 
fixed capacity so that leakage between its 
plates will be negligible. In the isolated 
part of the system here described, a 20-voll 
charge on the condenser leaked to ground 
at the rate of only 3 per cent in S hours; 


but, with a rubber cable attached, the same 
leakage occurred in about 10 minutes. 

To obtain the desired sensitivity with any 
lengtli of cable added to the system, the elec- 
trometer sensitivity ma}'' be changed in ac- 
cord witli /^ as brought out in Equation (9). 

To test the effect of a poor dielectric in 
the external condenser, two sets of intensity 
measurements were made of the same X-ray 
beam, using a standard X-ray ionization 
chamber.'" In the first set, the electrometer 
and ionization chamber were connected by 
an amber insulated conductor having a ca- 
pacity of about 206 /i^tf and negligible leak- 
age. In the second set, the connection was 
by the shielded rubber cable having a capac- 
ity of about 525 ixfif. For this the electrom- 
eter sensitivity was adjusted to accord with 
the change in k, approximately double that of 
the first case. The respective average de- 
viations from the mean of 10 obsen'^ations 
for each of the two cases were found to be 
0.33 and 0.32 per cent, respectively, the 
averages of the two runs differing by 0.13 
per cent. These deviations from the mean 
were no more than should be expected from 
the X-ray intensity variations. 

In a null circuit previously described by 
the author” the expression for tlie magni- 
tude of the ionization current involved the 
total capacity Ct of the system instead of 
simply Cl as above. The fact that tlie total 
capacity Ct can not be measured accurately 
(with a bridge, as previously done) renders 
tlie other method less satisfactoty than the 
present one. Intensity measurements of the 
same X-ray beam by the two outfits showed 
a difference of nearly 1 per cent, which is 
principally attributed to the error in the 
measurement of Ct. Compared with the 
average deviation above, of one-third this 
magnitude for both the highly insulated and 
the cable connected S3'stems, the superiority 
of the method here presented is evident. 


XxT A i:. llcnnin;:, Rev., 2923, 

2‘ooinfitc 4. 


-Standards Jour. 

IMofxVeh:' ' '■ R«'OLoaY. December, 

rootrote 4. 
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trie. The fourth column of this part com- 
pared with the part above shows that the 
precision of measurement was not so good 
— ^the average deviation changing to 0.31 
from 0.11 per cent which, as already stated, 


ing Cl is obvious® — a conclusion supported 
also by the fact that, when the cable was 
placed by a highly insulated condenser of 
about the same capacity, the points fell well 
along a straight line, the slope of which rep- 



Fig. 5, Curves showing the evaluation of the fixed capacity Cj by means 
of an accurate variable external capacity. Curve I (circles) using low voltage, 
(crosses) using high voltage; Curve II using a rubber cable in the external 
system. 


was the error of calibration. The greater 
error (0.31 per cent), however, is due to the 
experimental difficulty in determining k; 
for, due to dielectric absorption in the rub- 
ber cable, it was difficult to fix with accuracy 
upon the F necessary to apply to Ci to in- 
duce a definite potential v/O on the elec- 
trometer.® 

Reference to the corresponding Curve II 
in Figure 5 shows the same effect in that the 
plotted points determined with the cable in 
the system do not fall closely on tlie straight 
line drawn parallel to Curve I. The supe- 
riority of conditions when all questionable 
external capacity is removed while calibrat- 




when using, as in cur- 


resented satisfactorily the capacity as 
checked by other means. Furthermore, the 
average deviation from the mean for the 
values of k made with the w'ell insulated un- 
known was 0.12 per cent as against 0.31 per 
cent for the cable. This small average dc 
viation, being again of the order of the 
error of the instrument calibration, indicates 
that the larger deviation (0.31 per cent) for 
the rubber cable svas due to absorption, not 
to the magnitude of C. 

In the measurements for the first and 
second parts of Table I, the electrometer 
sensitivities were, respectively, about 13 and 


•It I-; of interest to note that using Equation (15). 

the cable was found to he S22 /itif as compar" 

an'^aecura?^ of? pe'r "em. ^ 
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CLASSIFICATION AND PATHOLOGY that ill aneurvsm there must be a rupture of 

one or more coats of tlie aorta — usually of 


True aneurj-sms are tliose in which one 
or more coats of arter}^ form tlie walls of 
the aneurysm. They are divided into tliree 
cliief groups: 

1. Dilatation aneurysms, which consist 
of a more or less uniform enlargement of 
the lumen of the aorta, are usually limited 
to a certain portion of the aorta, resulting 
in a fusiform or cylindrical aneurysm, but 
a generalized or diffuse dilatation of the first 
part of the aorta may occur. 

2. Circumscribed saccular aneurysms, 
which are the most common type, consist of 
a localized distention or bulging of one side 
of the aorta, after adequate damage of the 
intima or media, or botli together. 

3. Dissecting aneurysms consist of a 
splitting off of one or more coats, usually 
the Intima. from the remainder of the aortic 
wall, forming a false tube through which 
the blood flows. This is a rare type of 
ancurj'sni in a pure state, the majority com- 
bining a saccular component. 

The first group, or dilatation aneurysms, 
were first described by Hodgson in 1815. 
and were fully investigated by Thoma (10), 
who described the patholog)' (mesaortitis) 
and named the four chief forms as (1) 
single fusiform aneurysms, (2) multiple 
spindle-shaped aneurysms, (3) the saccular 
added to the spindle form. (4) the tent- 
shaped or sphenoid. Osier (11) headed a 
section of his work: “Dilatation Aneurysms 
of the Aorta (Dilatation of the Aorta — 
Chronic Aortitis),” thus indicating that he 
considered chronic aortitis with dilatation 
to be an aneurysm 

The only difference between the saccular 
aneurysm and simple dilatation, or artcri- 
ccta.'-is. is that given by Kaufinann (12), 
who, quoting Pommer. states that .aneurysm 
is characterized by a .solution of continuity 
of the clastic tissue of the media, while 
in arteriectasis (simple dilatation) only a 
thinning of the media occnr.-«. This me, an*: 


the intima and media together. The dilata- 
tion aneur 3 ’sms have usually no rupture of 
the aortic coats, and for this reason are not 
considered by some pathologists to be true 
aneur 3 'sms. For clinical purposes, how- 
ever, they are always included in the group 
of aneur 3 'sms. 

It is obvious that there is no definite wa 3 ' 
of telling from tlie roentgen silhouette (or 
other clinical means) whether or not there 
is a rupture of one or more coats of the 
aorta, but probability favors the assumption 
that in a dilatation of any marked size a 
rupture of some kind has occurred. The 
discrepancies between vital and autopsy per- 
centages show that man 3 ’^ cases are missed, 
and many of tliese must come from the 
smaller aneur 3 ’sms because of the compara- 
tive ease of diagnosis of most of the large 
aneur 3 ’sms. 

Saccular aneim’sms, even of small size, 
soon become nearly filled witli a deposit of 
laminated fibrin clot, and hence do not 
usually pulsate. Dilatation aneurysms, be- 
cause of their form, do not contain clots 
until a large size is reached, so their pulsa- 
tion is usualh’ marked. 

Aneurysms are most common in the as- 
cending. transverse, and descending aortic 
arch. According to Lucke and Rea (13), 
the most common sites arc ( 1 ) the ascend- 
ing arch, (2) the junction of the ascending 
.and transverse arch, (3) the transverse 
arch. (4) the junction of tlie transverse and 
dc.sccnding arch. Small aneurysms near the 
sinuses of Valsalva just above the aortic 
valves are common (14), and frequently 
rupture into the pericardium. Abdominal 
ancur 3 -.cms occur alx)ut one-tenth as often as 
thoracic .aortic aneur 3 'sms, while ancurvsms 
of the descending thoracic aorta arc the 
most uncommon of all. Dilatation aneu- 
rv.sins arc usually regarded as limited to the 
ascending and arch portions of the .aorta, 



THE ROENTGEN DIAGNOSIS OF AORTIC ANEURYSM 

By HARPER G. SICHLER, M.D., University Hospital, Ann Arbor, Michigan 


T he definite -antemortem diagnosis of 
aortic aneurysm depends entirely upon 
tlie direct demonstration of the lesion 
by roentgenologic methods. The fact that 
comparative statistics of autopsy and clinical 
material indicate that many cases escape 
diagnosis would suggest strongly the ad- 
visability of more use of thorough roentgen 
studies of the cardiovascular syndromes. 

Since a knowledge of the pathologic 
anatomy of aneurysm is essential to success- 
ful diagnosis, this part of the subject must 
be briefly reviewed. An aneurysm is de- 
fined by Osier (1) as a tumor containing 
blood in direct connection with the cavity 
of the heart, the surface of a valve, or the 
lumen of an artery. This is expressly said 
to be not entirely accurate, especially as it 
does not include the dilatation aneurysms of 
the aorta. 

Aortic aneurysm is by far the most com- 
mon and important clinical variet}', and is 
not a very uncommon disease. It was found 
in 2.4 per cent of 16,200 autopsies (2). Of 
these, the diagnosis had been made clinically 
in only 43 per cent. Boyd (3) has esti- 
mated, on the basis of 4,000 reported cases, 
that aortic aneurysm is the cause of death 
in about 0.5 per cent of the deaths in Amer- 
ican cities. Lemann (4) reported 47 cases 
in 25,513 patients (0.3 per cent), and found 
67 aortic aneurysms in 2,000 autopsies (3.3 
per cent). He believed that the diagnosis 
was being missed in many cases, as did also 
Boyd. Additional evidence of this was 
given recently by Levine (5), who reported 
17 cases of aortic aneurysm found at 
autopsy, of which only 12 had been diag- 
nosed clinically. 

etiology 

Aortic aneurysm results primarily from 


a local or diffuse weakening of the wails of 
the aorta. This is practically always the re- 
sult of an aortitis, especially of the more 
chronic types. It is well known that syphilis 
is tlie chief cause of all chronic aortitis, and 
consequently it is usually estimated that 
from 80 to 90 per cent of all aortic 
aneury^sms are due to syphilis. Among the 
rarer causes of aortitis (acute and subacute) 
mentioned by Albutt (6) are; the ex- 
anthems, diphtlieria, typhoid fever, rheu- 
matic fever, influenza, streptococcus infec- 
tions, and extensions from a vegetative en- 
docarditis. It is thought that these will 
only rarely lead to the formation of an 
aneurysm. The only other agent leading to 
weakening of the aorta is embolism of the 
small vessels of the aortic adventitia and 
vasa vasorum. These are usually infected 
emboli from a vegetative endocarditis, and 
hence the aneurysms which may result are 
knoum as mycotic aneurysms. 

There is general agreement that the com- 
mon arteriosclerotic changes of the aorta 
play little or no part in the production of 
aneurysms. Hypertension and physical 
OA'erwork are regarded as purely secondary 
factors, because they can never cause an 
aneurysm as long as the aorta retains its 
normal strength and resiliency. 

Syphilitic aortitis does not usually occur 
until several years after the primary infec- 
tion, but in some cases it may appear within 
one or two years (7, 8). Lamb (9) states 
that sy'philitic aortitis occurs in 25 per cent 
of all sy'philitics, and that aortic aneury'sm 
occurs in about 30 per cent of all cases of 
syphilitic aortitis. Since it is generally 
estimated that from 10 to 20 per cent of the 
total population is infected with syphilis, it 
is only surprising that more cases are not 
found. 
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of syphilitic involvement. It is limited to 
syphilitic aortitis, and is not seen in hyper- 
tensive or arteriosclerotic aortic disease. It 
will, tlierefore, be found in all cases of 
syphilitic aneurysm, except in tliose in which 
the aneurj'sm grossly deforms the arch. The 
mechanism of the production of tliis squared 
appearance is not definitely understood, but 
it is probably due to the combined effect of 
the thrust of the blood column against the 
weakened walls of the aorta, which appear 
to weaken at the points of junction to such 
an extent that sharp turns are produced in 
place of the normal curve. 

The major X-ray evidence of abdominal 
aortic aneur\*sms (and sometimes of those 
of the descending thoracic aorta) will usual- 
ly be the tj'pical scalloped erosions of the 
spine seen in the lateral projection, although 
it is stated (23) that in some cases abdom- 
inal aneurj’sms may produce a large globular 
shadow which e.xtcnds up into the chest. In 
doubtful cases visualization of the esopha- 
gus with a barium mi.xture is a valuable 
method of outlining the descending aorta, 
as the esophagus will be pushed forward 
and displaced to cither side by an aneury.sm 
of this region (24). 

diagnosis and differential diagnosis 

The signs and .‘symptoms resulting from 
the pressure of a large aneurysm are well 
kmown and need not lie repeated. In the 
case of early aneurysms, especially those of 
the ascending aorta and arch, tlie chief 
symptoms arc dull substcrnal pain (some- 
times referred to the shoulder), and dysp- 
nea, usually paroxysmal in character. As 
these arc also the symptoms of aortitis, only 
the roentgen examination c.an decide 
whether an aneurysm is present in addition 
to the aortitis. Iloarsencss from lainuigcal 
palsy is common. 

The special liability of the trachea and 
main bronchi (especially the left) to be com- 
pressed by pressure from even small aneu- 


rysms of the transverse and descending 
aortic arch often produces atelectatic or em- 
physematous changes in the lungs which can 
usually be recognized only on the X-ray 
film. Bronchiectasis may occur distal to the 
compression and produce X-ray evidence in 
addition to the usual abundant sputum. 
Bronchial irritation also produces a chronic 
and often paroxy’^smal cough, which, to- 
gether with the hemoptysis which may occur 
from repeated small hemorrhages into the 
respiratory tract, often results in a diag- 
nosis of pulmonar)’^ tuberculosis, which was 
one of tlie most common false diagnoses 
found by Boyd (3). Several cases of ate- 
lectasis of one or more lobes of the lung 
from the pressure of an aneur 3 ’-sm have been 
reported (25, 26), and a case in which this 
occurred will be described later. In the ab- 
sence of other evident explanation, atelecta- 
sis should always raise the question of 
aneurysm, especially if the patient is syphi- 
litic. Aortic involvement usually occurs 
later than cerebrospinal syphilitic involve- 
ment (27), so tliere are often neurological 
signs of syphilis, such as unequal or Argyll- 
Robertson pupils, to aid the diagnosis of 
syphilitic infection. 

In the presence of suggestive signs or 
symptoms, the diagnosis must be made or 
discarded entirely on the results of tlie 
roentgen e.xamination. If findings indica- 
tive of aneurysm are found, the differential 
diagnosis must be made from several con- 
ditions which may simulate it closely on the 
X-ray film. These are chiefly aortitis, 
mediastinal tumors, lung tumors, and, more 
rarely, interlobar effusions, cysts of the 
lung, spinal ab.^cesscs, and pericardial diver- 
ticula. 

The differentiation between aortitis and 
aortic aneurysm has not received much at- 
tention from recent writers on the subject 
Most of them seem to require a definite sac- 
culation liefore making the diagnosis of 
aneurysm. Thus Kurtz and Evster (2S) 
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but Neuhoff (15) has reported five cases of 
dilatation aneurysm occurring in the de- 
scending thoracic aorta. These and abdom- 
inal aneurysms usually erode the spine, the 
erosion being characterized by the preserva- 
tion of the intervertebral discs, so that a 
Scalloped appearance results. 

ROENTGEN APPEARANCES 

The roentgen appearances of thoracic 
aortic aneurysms were discussed by 
Williams in the second edition of his book, 
issued in 1902, and from this basis the 
typical findings were organized and clearly 
stated by Baetjer (16) in 1906. He de- 
scribed tlie findings, depending on location, 
as: (1) Aneurysm of the ascending arch 
casts a shadow more to the right of the 
sternum, and anterior; (2) aneurysm of the 
transverse arch casts a shadow slightly to 
tlie left of the midline which extends well 
up into the neck; (3) aneurysm of the de- 
scending arch casts a shadow to the left and 
posterior; (4) the rare aneurysm of the de- 
scending aorta near the diaphragm may dis- 
place the heart upwards and appear as a 
pulsating mass to the left of tlie median 
line. 

These observations are still standard and 
form the basis for localizing any aortic 
aneurysm. Kohler (17) has noted that an 
aneurysm of the descending tlioracic aorta 
may appear as a projection on the right bor- 
der of the cardiac shadow just above the 
diaphragm. 

A thorough fluoroscopic examination, 
utilizing both the right and left oblique posi- 
tions, is indispensable for an examination 
of the whole length of the aorta and to de- 
termine the relation to it of any suspicious 
areas. To accomplish this satisfactorily it 
is essential to be familiar with the appear- 
ance of both the normal aorta, especially the 
senile "uncoiling” (18), and the pathologic 
aorta, particularly the widening and uncoil- 
ing which occur so commonly in syphilitic 

aortitis (19, 20). 


The value of observing the presence or 
absence of pulsation, and its type, in a sus- 
picious mediastinal mass is not very great, 
because aneurysms may or may not have a 
sy'stolic, expansile pulsation, depending on 
the amount of fixation to the surroundin'' 
tissues and the e.xtent to which they are 
filled by a laminated clot (21). Large sac- 
cular aneurysms rarely pulsate for this rea- 
son, while fusiform (dilatation) aneurj'sras 
of the ascending aorta usually have a 
marked pulsation, because it is only when 
the aortitis involves the root of the aorta, 
producing an aortic insufficiency, that a wide 
expansile pulsation occurs (22). Expansile 
pulsations, such as are seen in the norma! 
aorta, are sometimes noted in small aneu- 
rysms, but they are usually very difficult to 
distinguish from the pulsations which may 
occur in mediastinal tumors, either from their 
vascularity' or from transmitted pulsation. 

The syphilitic aorta has a characteristic 
appearance which was first noted and de- 
scribed by Dr. P. M. Hickey. This is the 
“squaring” of the aortic arch in which the 
transverse portion turns at a sharp angle 
from both the ascending and descending 
portions of the arch, as seen in tire direct 
lateral view. In well marked cases the three 
sides of a square are thus outlined by the 
inner border of the aorta, in contrast to the 


sy'mmetrical curve normally observed. The 
outer border of the aorta preserves its usual 
rounded appearance, and the caliber of the 
aorta is moderately increased throughout the 
entire arch. The junction of tire ascending 
and transverse portions is the point wdiich 
first show's the sharp angulation, and it is 
here that the angulation is always greatest 
and most distinct. In early cases the right- 
angled turn is limited to this point, while 
the junction of the transverse and descend- 
ing parts is still rounded. 

This appearance has been noted in all 
stages of development, and the extent of the 
squaring seems to correspond to the degree 
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able. Thus if the aorta is dilated in the 
remainder of its lengtli, the mediastinal 
shadow is probably an aneurj^sm, while if it 
seems free from disease aneurysm is not in- 
dicated. 

Clinical evidence of syphilis, or a positive 
Kahn or Wassermann reaction, is strong evi- 
dence in favor of aneurysm in equivocal 
cases. Tumors generally grow more rap- 
idly than aneurysms, but tlie best test in 
dovd)tful cases is to give one or two full 
value test irradiations, which will cause a 
rapid retrogression in size in practically 
every mediastinal tumor, while the size of 
an aneurysm will not be affected. These 
test radiations should be employed in ever}' 
doubtful case, because of the unequivocal 
manner in which they make clear the diag- 
nosis. 

Primary lung tumors of bronchial origin 
do not often cause confusion with aneurysm. 
The infiltrating border which they usually 
possess is sufficient in most cases to prevent 
any confusion. Nevertheless, in the excep- 
tional case when the tumor has a smooth 
border and the aorta is dilated, mistakes can 
occur (Case 4). The atelectasis which 
these growths arc so prone to produce (to- 
gether with aneurysms) may lead to tlicir 
being erroneously diagnosed when none is 
present (Case 3). Aneurysm should always 
be considered when unexplained atelectasis 
is present. 

The tumor masses of the mediastinum 
and of the bilar regions are the only condi- 
tions which will ordinarily be confused with 
aneurysm, but at times some lesions of the 
lung parenchyma, the spine, or the heart 
itself may cause difficulty. Vaquez and 
llordcl (32) state that right interlobar cflu- 
sinns may sometimes simulate a large aneu- 
rysm. TIic lower position of the inferior 
contour of the shadow cast by an effusion, 
and flic usual ‘■iiarp localization in the ob- 
lique and lateral views, arc said to i>c the 
chief points of differentiation from nneu- 
ry.Miis. The ‘^.amc authors .state also that 


hydatid and dermoid cysts of the upper and 
medial portions of the lung may be mis- 
taken for aneur}'sms, although their clearly 
circular form is usually sufficient for iden- 
tification. 

In exceptional cases the shadow of a 
thoracic Pott’s disease ma)' resemble that 
of an aneury'sm. The Pott’s abscess has 
usually a mottled character from tlie pres- 
ence of bony debris, and detailed examina- 
tion of the spine will always show the 
spinal disease and make the diagnosis clear. 
Cardiac aneurysms are very rare, and care- 
ful fluoroscopic examination should be suf- 
ficient to establish their nature. Anotlier 
interesting though rare cardiac condition 
which sliould be differentiated from aneu- 
rysm has recentl}' been reported (33). This 
is the pericardial diverticulum, and it is said 
to have the following roentgen findings: 
(a) positive — diffuse cardiac enlargement, 
together witli an abnormal shadow at its 
right border; (h) negative — normal lungs 
and aorta, and persistence of tlie positive 
finding on repeated examinations. 

The chief difficulty in differential diag- 
nosis, however, and the one which should 
be emphasized, is that of distinguishing be- 
tween aortitis and early aneurysm, especially 
of the fusiform type. The characteristic 
appearance of an aneurysm, i.c., a local- 
ized sac formation which may or may not 
pulsate, is seen only in advanced cases, ex- 
cept in those which form sacculations in the 
initial stage of the pathological process. 
These could not ordinarily cause confusion 
witii the concentric dilatation of aortitis. 
Early fusifonn aneury'sms result in the 
formation of local and general dilatations 
which are entirely similar to those occurring 
in advanced grades of aortitis. This is as 
would lie expected, because tlie patholo^c 
process is the same in both cases. 

.‘\neurysnis of this type will increase slow- 
ly in .size, forming a progressively larger 
dilatation, until an organized blood clot has 
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state: In cases where the aortitis has pro- If it were a valid distinction it v'Otild cer- 

gressed to such an extent that aneurysm tainly be most valuable, as there is at pres- 
formation has occurred, a localized area of ent no way of distinguishing between simple 
sacculation can be rdsualized under tire dilatation and small fusiform aneurysms, 
fluoroscope and the diagnosis definitely con- It would seem to be preferable to err on the 
firmed.” Such a requirement w'ould not side of radicalism, for to treat a case of 
recognize a fusiform or diffuse aneurysm aortitis for aneurysm would do no harm 
until a very large size had been reached, (and probably do good as a prophylactic 
Steel (29), in describing the findings of measure), while to treat a patient with 
syphilitic aortitis, mentions “irregular and aneurysm only for aortitis might shorten his 
also general dilatation, and later says, fife more than necessary. 

Localized dilatations are common and are Mediastinal tumors are sometimes differ- 
probabh' due to the disruption of the elastic entiated from aneury'sm only with great 
fibers so common in luetic aortitis,” but does difficulty. In the usual case tlie characteris- 
not mention that an early fusiform aneu- tics of a mediastinal tumor are sufficiently 
rysm has exactly the same appearance, marked to separate them clearly^ from aneu- 
Samiiel (23) appreciates the difficulty and rysm, but in exceptional cases this will not 
says, “Observers differ, and what appears to mediastim! 

be a dilatation to one is an aneurysm to is usually dense and homogeneous, 

another,” and adds, “early recognition (of ,,ear-cnt and 

an aneurysm) is important for prognosis lobulated. It is only rarely that 

because if it is seen early, the outlook is bet- infiltrating border is obsen^ed, but an 

irregularity due to “lobulation" is the coiti- 

This is the ciuef reason wffiy an attempt ^ nP 

should be made to distinguish more clearly ^n^^nth and curved, 

between aortitis and aneurysm, or at least greater 

to recognize tlie latter as early as possible, mediastinal tumor, and hence 

for it is obvious tliat in many cases it will frequently be distinguished 

be impossible to say when aneurysm fonna- ^ mediastinal 

tion has actually begun. The fact that the Tumors of the mediastinum, when 

prognosis of aneurysm is much better when confused with 

discovered early (and the patient put on a usually extend out from the hila 

proper regimen) has been emphasized by unequally, but the inequality 

several writers. rarely takes the form of what Kienbock 

Baetjer in his original paper declared that ^3 j ^ considers to be a characteristic “aortic- 
aortitis could be distinguished from aneu- asymmetry,” which is due to the inequality 
rysm by the fact that in aortitis the abnor- projection of the aneurysmal sac to 

mal widening receded between pulsations, j-ight and left sides. He adds that if 

while in aneurysm the widening remained upp^j. ^nd lower points on both sides are 

unaltered between pulsations. This ob- connected by slightly curi'ed lines an “aortic 
servation was repeated by Carman (30) in oval” ahvays is formed which points ob- 
1912, but since then I have been unable to Hquely upward to the left ivith its long axis 
find any reference to tliis metliod in tlie running from right and below to left and 
literature. The reasons for it being dis- above. The “Thoma-Kienbock rule,” rvhich 
carded are not very clear, but it was prol> states that an aneurysm hardly ever occurs 
ably found not to hold true in all instances, in an otherwise normal aorta, is also valu- 
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Fig. 1, Case 1. Diftusc or dilatation aneurysm of 
tile arcli and ascending aorta. 


final clinical diagnosis in all but tavo in- 
stances (Cases 3 and 4), and also discov- 
ered two early dissecting aneurysms not sus- 
pected on clinical or roentgen examinations. 
Such a small niunber of proved cases is ob- 
viously inadequate to give any' indication of 
the relative accuracy of the clinical methods 
of diagnosis. 

In order to determine as far as possible 
tlie part played by tlic roentgen study in 
arriving at the final diagnosis, the eases 
were grouped into four classes. In the first 
class were placed those eases in which the 
clinical history and c.\-amination had sug- 
gested the possibility of aortic aneurysm, 
nnd tile roentgcnographic study had con- 
finned and given definite validity to the 
clinical impression. In thi« .group were 
placed -12 cases, or 54.5 per cent, so that it 
vonstituteil the most numerous one, as Juight 
Ih; expected. In the second class were 



Fig 2, Case 2. Aneurysm of the arch. The 
aortic oval of Kienbock is outlined. Rote that the 
long axis runs from right and below to left and 
above. 

placed those in which the clinical examina- 
tion had raised no question of aortic aneu- 
rvsm, and in which an aneury’sm was dem- 
onstrated during the roentgen study under- 
taken for other reasons. Twenty-two cases, 
or 28.5 per cent, fell into this group. In 
the third group were placed those in which 
the diagnosis was made entirely upon the 
clinical findings, the roentgen examination 
being negative or entirely omitted. Nine 
eases, or 11. 5 per cent, were included in this 
class, in four of which no roentgenographic 
study was made, while the remaining five 
were negative roentgcnographically. The 
basis on which these diagnoses were made 
is not very clear, a.s it is certainly not in 
accord wifh present conceptions to make a 
definite diagnosis of aortic aneurysm with- 
out the confirmation of X-ray studies. 
Finally, in the fourth group were placed 
those cases in which the diagnosis of aortic 
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formed and the process finally becomes more 
or less stabilized. This point of stabiliza- 
tion is not reached until at least a fairly 
large size has been attained and there would 
no longer be a possibility of confusion with 
pure aortitis. The changes which might oc- 
cur in an uncomplicated aortitis are slight 
in comparison, consisting at the most of a 
slight increase in the general caliber of the 
aorta, more especially at its root, incident 
to the relaxation of the aortic ring which 
commonly occurs as a part of the syphilitic 
process. 

This difference in the progress of fusi- 
form aneurysm and aortitis should be util- 
ized by keeping under observation all cases 
of syphilitic aortitis which show evidence 
of dilatation until it has been determined 
whether or not the aortitis is complicated 
by aneurysm formation. This procedure 
would also detect aneurysms arising from a 
previously uncomplicated aortitis at a time 
when the prognosis is best, because the re- 
sponse to conservative treatment is relatively 
much better when the diagnosis is made 
early (23). 

REVIEW OF CASE SIATERIAL 

At the University Hospital during the 
last five years there have been 77 cases in 
which a final diagnosis of aortic aneurysm 
was made. The total number of admissions 
during this period was 121,325, so that the 
percentage of occurrence rate was only 0.06 
per cent, which is much lower than any re- 
ported during recent years. This low per- 
centage is probably due chiefly to three fac- 
tors: first, that the number of negroes, 
among whom aortic aneurysm occurs with 
comparative frequency, seen here is small, 
due chiefly to the northern location ; second, 
that a large proportion of patients come 
from farming districts, where syphilitic in- 
fection is usually considered to be less com- 
mon, and third, that large numbers of chil- 
dren and young adults, who rarely develop 


aneurj^sm, are included in the total admis- 
sion figures. 

All but two of the 77 cases had clinical 
evidence of syphilis, so that tliose of syphi- 
litic origin constituted 97 per cent of the 
total. This is a very high figure, higher 
than any previously reported, and illustrates 
very well the predominance of syphilis as 
the cause of aortic aneurysm. Both of 
those in whom no evidence of syphilis could 
be discovered were females. The propor- 
tion of syphilitics who also had an aortic 
aneurj'sm was found, however, to be much 
lower than would be expected from the per- 
centages given by Lamb (9), (25 per cent 
of syphilitics develop aortitis, and 30 per 
cent of these develop aneurysm), which 
seem to be lower than those generally ac- 
cepted. It was determined by actual count 
that, excluding repeat examinations, the 
number of positive Kahn reactions during 
the year 1930 was 3.8 per cent of tire total 
number of admissions during that year, so 
that for the five-year period it is estimated 
that there were 4,510 cases of syphilis, of 
which only 75, or 1.6 per cent, had an aortic 
aneurysm. The large number of children 
and young adults with congenita! or ac- 
quired sy'^philis probably accounts to some 
extent for this rather unexpected result. 

There were 68 males and 9 females in 
this series, giving a ratio of 7.5 males to 
one female. This is a higher sex ratio than 
usual. The age incidence was not unusual- 
ten in the third decade, twenty-six in the 
fourth, twenty-four in the fifth, fifteen iu 
the sixth, and two in the seventh decade of 
life. The youngest patient was 31 and the 
oldest 72 years of age. 

Classified according to location, there 
were 71 aneurysms of the arch and ascend- 
ing portions, four of the abdominal aorta, 
and only two of the descending thoracic 
aorta below the arch. 

Postmortem examinations were done iu 
only 15 of these cases. They confirmed the 
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Fig 3, Case 3 Complete atelectasis o£ left 
chest from the pressure of an aneurysm of the 
descending aorta 


Fig 4, Case 4 Aortitis and primary bronchial 
carcinoma Aneurysm of descending aorta not 
visible 


Rocntgcnographic examination showed 
complete obscuration of the left lung and 
inediastimnn, without any displacement or 
retraction of the mediastinum. Because of 
the lack of mediastinal displacement the 
findings ucre thought to indicate a tumor 
of the left lung or pleura The patient was 
too ill for further roentgen stttdy Bronchos- 
copy showed paralysis of both vocal cords, 
and a large mass bulging into the trachea 
from the left and below Bronchoscopy was 
repeated two days later to obtain a biopsy 
specimen, and the patient died a few hours 
later from the general effects of the opera- 
tion The final clinical diagnosis was medi- 
astinal mass and neoplasm of the left lung 
Postmortem examination showed a large 
saccular aneurysm of the lower part of the 
descending arch and the upper part of the 
descending thoracic aorta, winch completelv 
cc.niprc'-scd the left main bronchus Tljc left 
lung w,is atelectatic and showed diffuse 


fibrosis Theie w'as marked erosion of the 
third to seventh thoracic vertebral In ad- 
dition, there was a mediastinal abscess W'hich 
extended up into the neck along the fascia, 
and probably originated frorn pressure sup- 
puration of the left bronchial nodes 

This case is interesting in that the atelec- 
tasis was masked by the failure of the 
mediastinum to be displaced to the affected 
side, as usually occurs, and the obscuration 
w'as therefore attributed to a neoplasm. It 
seems, however, retrospectively, that the 
positive Kahn and the long duration of the 
pain should have been hints in the right 
direction. 

Case 4 (No. 156,807). A male, aged 38, 
a negro laborer, complained of pain in the 
feet and legs of two months’ duration. 
There w'as a history of recent gonorrhea and 
a positive Wassennann reaction Examina- 
tion was negative, although gonorrheal 
spurs of the os calcis were diagnosed. Three 
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aneur 3 fsm had not been made by either clin- 
ical or roentgen study, but in which aortic 
aneurysm was found at autopS 3 ^ Four 
cases, or 5.2 per cent, constituted this classi- 
fication. Two of them were early cases of 
dissecting aneurysm which were nearly 
microscopic in extent. The other two will 
be described later (Cases 3 and 4). 

This analysis indicates that the roentgen 
study is not onl 3 ’’ necessa.ry to make a def- 
inite diagnosis in clinically suspicious cases, 
but that it is also the means of discovering 
a large number of cases (nearly 30 per cent) 
in which the existence of an aortic aneurysm 
had not previously been even considered. 

The following cases have been selected 
with the purpose of illustrating both the 
usual types of aneurysm, and the difficulties 
which may occur in diagnosis. 

CASE REPORTS 

Case 1 (No. 155,277). A male, aged 62. 
complained of dyspnea, palpitation, and at- 
tacks of chest pain, of six months’ dura- 
tion, and occurring chiefly on exertion. The 
physical examination showed unequal pupils 
and slightly increased retrosternal dullness. 
The Wassermann reaction was 4 plus, and 
a provisional clinical diagnosis of aortic in- 
sufficiency was made. The roentgen study 
showed marked widening of the ascending 
and arch portions of the aorta, and a report 
of probable diffuse aneur 3 ^sm was made. In 
view of this finding the clinical diagnosis 
was changed to aortic aneurysm and the pa- 
tient was discharged on potassium iodide 
and mercury rubs. 

This is a good example of the diffuse (or 
dilatation) aneurysm which, while it cannot 
be distinguished with certaint}’ from uncom- 
plicated aortitis, should be classed as aneu- 
rysm because of the extent to which the 
dilatation has progressed, and also because 
of the progressive enlargement which occurs 
until a stabilizing point is reached. 

Case 2 (No. 169,551). A female, aged 


68, complained of attacks of coughing and 
dyspnea, and loss of weight D 3 -spnea on 
exertion had been present for fifteen 3'ears. 
The s}'-mptoms showed marked increase in 
intensity about one 3 ''ear before admission, 
and a dull, boring pain appeared in the 
epigastrium. The sputum was profuse but 
not bloody. No tubercle bacilli were found. 
Examination showed many rales in the chest 
and no increase in substernal dullness. The 
Wassermann was 4 plus. At the conclusion 
of the outpatient examination the case was 
provisionally considered to be one of pul- 
monary tuberculosis and bronchiectasis, but 
the roentgen e-xamination showed a large 
aneur 3 'sm of the aortic arch, with displace- 
ment of the esophagus to the right and dilata- 
tion above and below the arch. The diagno- 
sis was changed to aortic aneur 3 'sm and 
• slight symptomatic relief was obtained by 
ephedrine and atropin. 

This case illustrates the close resemblance 
which cases of aortic aneurysm may have 
dinicaUy to pulmonary tuberculosis. The 
cough, sputum, and dyspnea are all the re- 
sult of pressure on and irritation of the 
trachea and larger bronchi. In many cases 
of this kind intermittent small hemorrhages 
of the respiratorj'^ tract are present, thus in- 
creasing tlie probabilit 3 '’ of tuberculosis being 
diagnosed. 

Case 3 (No. 244,370). A female, aged 
45, complained of dyspnea, loss of weight, 
pain in the left chest, and aphonia. The 
pain had first appeared about twelve years 
before admission, and was constant, dull, 
and boring in qualit)’^. The voice had been lost 
two 3 '^ears before, and a hundred pounds in 
weight had been lost in the period of two 
years. Examination showed marked dyspnea 
and sluggish pupils. There was complete 
flatness of the entire left chest on percussion. 
The Kahn reaction was 4 plus. The pro- 
visional diagnosis was chronic myocarditis, 
with question of pleural fluid or tumor of 
the left chest. 
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Fig 3, Case 3. Complete atelectasis of left 
chest from the pressure of an aneuo’sm of the 
descending aorta. 


Fig. 4, Case 4. Aortitis and primarj' bronchial 
carcinoma. Aneurysm of descending aorta not 
visible. 


Rocntgenographic examination showed 
complete obscuration of the left lung and 
mediastinum, without aii)^ displacement or 
retraction of the mediastinum. Because of 
the lack of mediastinal displacement the 
findings Avere thought to indicate a tumor 
of the left lung or pleura. The patient was 
too ill for further roentgen study. Bronchos- 
copy showed paralj^sis of both vocal cords, 
4nd a large mass bulging into the trachea 
from the left and below. Bronchoscopy was 
repeated two days later to obtain a biopsy 
specimen, and the patient died a few hours 
filter from the general effects of the opera- 
tion. 1 he final clinical diagnosis was medi- 
astinal mass and neoplasm of the left lung. 
Postmortem examination showed a large 
J^iccular aneurysm of the lower part of the 
descending arch and the upper part of the 
descending thoracic aorta, which completely 
compressed the left main bronchus. The left 
fiiog was atelectatic and showed diffuse 


fibrosis. There was marked erosion of the 
third to seventh thoracic vertebrae. In ad- 
dition, there was a mediastinal abscess which 
extended up into the neck along the fascia, 
and probably originated from pressure sup- 
puration of the left bronchial nodes. 

This case is interesting in that the atelec- 
tasis was masked by the failure of tlie 
mediastinum to be displaced to the affected 
side, as usually occurs, and the obscuration 
was therefore attributed to a neoplasm. It 
seems, however, retrospectively, that the 
positive Kahn and the long duration of the 
pain should have been hints in the right 
direction. 

Case 4 (No. 156,807). A male, aged 38, 
a negro laborer, complained of pain in the 
feet and legs of two months’ duration. 
There was a history of recent gonorrhea and 
a positive W^assermann reaction. Examina- 
tion was negative, although gonorrheal 
spurs of tlie os calcis were diagnosed. Three 
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Fig. S, Case 4, Appearance of chest one month Fig. 6, Case 4 Lateral view showing scalloping 
later Spread of carcinoma clearly shown. of anterior surfaces of two vertebra: from the 

pressure of an aneurysm of the descending tho- 
racic aorta just above the diaphragm (arrow). 


weeks later the patient returned and there 
was then noted a slight increase in retroster- 
nal dullness, and slight dullness at both apices. 
The liver was large and hard. X-ray ex- 
amination at this time, November 26, 1926, 
showed what was thought to be a diffuse 
aneurysm of the arch, with enlargement to 
the right. A change in contour of the an- 
terior surfaces of the lower thoracic verte- 
bras was noted, but was not thought to be 
due to aneurysmal pressure. The clinical 
diagnosis at this time rvas syphilis of the 
aorta, with aneurysm, and S 3 'philis of the 
liver. 

The patient returned again on December 
26, 1926, as an emergency case, with greatly 
increased symptoms. The liver had become 
ver}' large; dyspnea was marked, and the 
neck veins were distended. The retrosternal 
dullness was much increased. X-ray exam- 
ination at this time showed a great change 


in the chest condition. Tlie shadow which 
had projected to the right and was thought 
to be an aneurysm was much larger, and in 
addition there were opacities in the right 
lower lung and in both hila. These were 
thought to be evidence of metastatic malig- 
nancy in the lung. The esophagus was ex- 
amined and found to be pressed forward by 
a mass in the lower mediastinum. The pa- 
tient died soon after (January 11, 1927), 
the final diagnosis being syphilis, diffuse 
aneurysm of the ascending aorta and arch, 
and probable metastatic malignancy in liver 
and lungs. 

The postmortem examination revealed, 
however, a primary carcinoma of tlie right 
main bronchus infiltrating the right lung, 
with metastases to the liver, and an aneurysm 
of the lower part of the descending thoracic 
aorta, with erosion of the lower thoracic 
vertebrae. 
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This is an unusual and difficult case, be- 
cause botli a primary lung- carcinoma and an 
aneur}'sm U'ere present. The -whole aorta 
was moderately dilated from syphilitic aorti- 
tis and the shadow of the lung tumor had a 
ver}’- smooth border, so that it was mistaken 
for an aneurysm. This very unusual smooth- 
ness of tlie infiltrating border rvas no doubt 
the real cause of the mistaken diagnosis 
which was made, although the border also 
had a quite remarkable continuit}’- witli the 
aortic shadow. The erosion of the vertebrae 
seen in the lateral views, and the displace- 
ment fonvard of the esophagus, were highly 
suggestive of aneur}'sm in tliis region. 


SUMMARY AND CONCLUSIONS 


1. Comparative clinical and autopsy sta- 
tistics indicate that man)’- cases of aortic 
aneurj'sm are not diagnosed during life. 

2. Sacculated aneurysms, while tlie most 
common, are not the only type of aortic 
aneurysm, and the roentgen diagnosis should 
not be made contingent on finding local sac- 
culations. 

3. All cases of syphilitic aortitis with 
dilatation should be kept under observation 
until it has been determined by the progress 
of the lesion whether or not the aortitis is 
complicated by aneurysm formation. 

4. Squaring of the aortic arch is charac- 
teristic of syphilitic aortitis. 

5. A study of 77 cases of aortic aneurr’sm 
occurring during a five-year period demon- 
strated the percentage of occurrence rate to 
l)c 0.06 per cent, that the proportion of 
syphilitics with aortic aneurr'sm was 1.6 
per cent, and tliat of the total number of 
nncur\-sms 97 per cent were of svphilitic 
origin. 

fi- The roentgen examination discovers a 
l^rge miml)er of cases of aortic aneurysm 
(nearly 30 per cent of this scries) which 
produce no clinical signs or symptoms of 
their presence. 
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Harmful Effects of Irradiation. Med. 
Jour. Australia, Feb. 14, 1931, 1, 204. 

Chronic nephritis, the result of X-radiation, 
has been produced experimentally and ob- 
served clinically. Warthin noted the presence 
of large deposits of lime salts in the tubules of 
the kidneys, and Rolleston has suggested that 
this may have arisen from the mobilization of 
calcium from irradiated bones. If this be 
true, the damage to an organ, such as the kid- 
ney, may occur without local irradiation. 

Impaired development of the progeny of 
rats produced by irradiation may be trans- 
mitted, according to Mendelian laws, through 
many generations. Irradiation of a woman’s 


pelvis in early pregnancy may cause the deatli 
of the fetus, retarded development of the off- 
spring, or defects such as subnormal mentality 
or even microcephaly. There may thus be 
danger in the application of X-rays in the 
diagnosis of pregnancy. Irradiation for the 
production of temporary sterility is strongly 
condemned. 

The possible stimulation of the growth of 
malignant cells, claimed by Sampson Handley 
and others, is considered, together with Rolles- 
ton’s conclusion that the stimulating effect of 
radiation on malignant growths cannot be re- 
garded as established. 

J. G. Stephens, M.B., D.M.R.E- 



THE RELATIONS OF THE ANTRUM AND CAP TO THE GALL 
BLADDER; GASTRIC AND DUODENAL PERISTALSIS AS 
FACTORS IN EMPTYING THE GALL BLADDERS 


By NATHAN B. NEWCOAIER, M.D., ELIZABETH NEWCOIMER, ^I.D.. and 
CHESTER A. CONYERS, M.D., Dentor, Colorado 


A fter a controversy covering several 
years in regard to the emptying of 
the gall bladder, certain facts are 
now generally accepted, while others are 
still in dispute. 

Accepted Facts . — The gall bladder 
empties through the cystic duct into the com- 
mon duct, thence into the duodenum. 

The Heisterian valves do not furnish seri- 
ous obstruction to the passage of bile in 
cither direction. 

There is a sphincter at the outlet of the 
common duct, the sphincter of Oddi, the 
function of which is to interpose a moderate 
barrier to the continuous passage of bile 
into the duodenum, thus allowing the gall 
bladder to fill. When the action of the 
sphincter is destroyed by inserting a can- 
nula or by other means, the gall bladder does 
not fill. When the gall bladder is absent in 
animals or is occluded or removed by sur- 
gery in man, the secretory pressure over- 
comes the sphincter, the resistance of which 
IS very low or absent under these conditions, 
and bile passes continuously into the duo- 
denum. 

There would be no pressure in the biliary 
system if it were not for secretory pressure. 
The secretion of bile is more or less con- 
tinuous but is more active during gastric di- 
gestion. The secretory pressure of the bile 
IS equalized by the removal of the fluid cle- 
ment of the bile by the gall bladder so that 
the pressure of the bile is below the thresh- 
old of the sphincter of Oddi when it is 
intact. 

Bile passes into the duodenum intermit- 

. I’cforc the Kai!to!ofric,nl Society of North Americn at 

^^xteenth Annual Mcetinj:, at I-ox Ani:clc«, California, 
US, 1930. 


tentl3q by spurts, during the presence of 
food in the stomach and in small amounts 
occasionally during coughing, deep respira- 
tion, straining, etc. Immediately upon tak- 
ing food, the pressure in the gall bladder is 
raised, and in a short time the gall-bladder 
bile (black bile) passes by spurts into the 
duodenum. 

The function of the gall bladder is to re- 
ceive, store, and concentrate the bile, to act 
as an equalizer of pressure in the bile duct 
system, and to deliver the bile periodically 
during early digestion into the duodenum. 
It does not normally empt}' in appreciable 
quantities when the stomach is empty. 

Points in Controversy . — There is consid- 
erable controversy over the role of the fol- 
lowdng factors in emptying the gall bladder: 
Muscular development of the gall bladder 
and the efficiency and nature of its contrac- 
tion ; elastic recoil ; respiration ; engorge- 
ment of the liver; dilution and interchange 
of bile in the gall bladder ; variations in in- 
tra-abdominal pressure; influence of the 
nerve supph' on tlie gall bladder and recipro- 
cal action with the sphincter of Oddi; a 
gall-bladder hormone (cholecystokinin of 
Ivy and Oldberg), and intestinal peristalsis. 

Subjects D{.scusscd in This Article . — 
There has been little or no discussion in the 
literature on the relation of the gall bladder 
to the antrum and cap, of the variations in 
the position of the gall bladder when the 
stomach is full and when it is empty, and of 
the relation of the antrum and cap to the 
gall bladder during peristalsis with a liquid 
meal and with a solid meal. Too little atten- 
tion has been paid to the alterations in shape 
the gall bladder undergoes at the time of 
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gastric peristalsis, and to the mechanical re- 
lations of the antrum and cap to the gall 
bladder at that time. The object of this pa- 
per is to demonstrate these relations and to 


Without secretory pressure diere would be 
no pressure in the entire tract. To determine 
secretor}' pressure, it is necessary to exclude 
the gall bladder, as absorption of the fluids 
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Fis. 1. The maximum secretion pressure of bile and its rate of formation 
in the presence of a pressure obstacle. The dots record the actual obsen^tions 
on an animal. It will be seen that the rate of secretion was unaffected by the 
increasing pressure obstacle.^ 


explain their role in emptying the gall 
bladder. 

We would like to present the following 
short review concerning secretory pressure 
and pressure in the common bile duct and 
gall bladder, taken largely from McMaster 
and Elman (40). 

SECRETORY PRESSURE 

Bile is secreted more or less continuously, 
but more profusely during gastric digestion. 


by the gall bladder occurs rapidly, in dogs, 
it has been found by various observers to 
be from 200 to 320 mm. of bile when all 
outlets are excluded. The time necessary to 
reach tins point is from 15 to 30 minutes. 
The rate of secretion does not varj' until tlie 
maximum pressure is reached, when it stops 
at once.® 


=Thc following graphs (Figs. I. 2, and 3) are tj”” 5 

reprint, "On the Expulsion of Bile hy the Gail Bladdeh^ana 
a liecinrocal Relatjon‘!hip with the Sphincter Artivtty» 
Philip jD. McMaster, Jf.D., and Robert Clman, M,D. 
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From 60 to 70 mm. of pressure causes 
bile to enter the gall bladder in the anes- 
thetized dog, and 100 mm. in the unanes- 


in the common duct during the next four 
hours equaled that of a column of bile about 
125 mm. in height. There were frequently 



Time in minutes 


Fig. 2. The pressure developing during the first few hours of total biliary 
obstruction in an animal with the gall-bladder connections left undisturbed. 
Contrast with Figure 1. The manometer was connected with the common duct 
for over four hours. 


thetized dog. The resistance to the passage 
of bile through the common duct sphincter 
in the normal animal fed from four to 
twelve hours previously is sufficient to sup- 
port a column of bile from 100 to 120 mm. 
in height, and in tlie fasting animal from 
250 to 300 mm. high. Immediatel)'^ after 
taking food and again later during the pro- 
cess of digestion, the resistance is lowered 
lo from 50 to 80 millimeters. 

Quoting directly: 

Two .and one-half lionrs .after feeding, the 
pressure that developed arid was maintained 


repeated rapid but slight, incidental fluctua- 
tions due to respirator}’- movements. Usually 
the column then rose or fell about 10 or IS 
mm., occasionally, on a deep breatli, 20 to 30 
millimeters. 

Immediately after the first swallows of food 
an abundant gush of far darker and more 
viscid bile suddenly flowed into the graduate, 
pointing to a discliarge from the gall bladder. 

Food was then offered to the animal and it 
was allowed to cat for 2^ minutes, consum- 
ing in this time about 150 grams. Almost at 
once the bile column in the manometer, reg- 
istering pressure changes within the gall blad- 
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Fig 3. Food as a stimulus to the discharge of bile 
from the gall bladder. Bile was collected from the 
upper common duct draining both liver and gall blad- 
der. The gall-bladder connections had been left undis- 
turbed. When food was given, a large amount of viscid 
and highly pigmented bile was voided, practically at 
once. The differences in the amount and nature of the 
bile collected point to a discharge of bile from the gall 
bladder. 


der, rose to over 200 mm , and it returned 
again slowly toward its previous level in the 
course of the next 8 minutes, reaching 115 
mm. and there remaining. In the meantime 
food was removed. The column of bile in the 
manometer remained level until, 17 minutes 
later, food was again offered. Soon after eat- 
ing, the bile rose above the 250 mm. level, 
overflowed the manometer, and the experiment 
was discontinued. 

It is noteworthy that in these two experi- 
ments, and in all similar ones as well, tiiere 
was no sudden gush of bile from the liver, Ae 
increase in bile secretion after feeding being 
very gradual. 

In some of our experiments the column of 
bile in the tube connected with the gall bladder 
rose abruptly when the animal had taken not 
more than 150 gm. of food into a stomach pre- 
viously empty In several experiments the 
rhythmic recurrence of abrupt increases m 
pressure within tire gall bladder, in the ab- 
sence of any further ingestion of food, rules 
out the possibility that a generalized increase 
“ pressure we. the direct 

cause of the phenomenon. 


MUSCULAR DEVELOPMENT OF THE G.UL 
BLADDER AND THE EFFICIENCY AND 
NATURE OF ITS CONTRACTIONS 

The most obvious method of approach to 
the question of the emptying of the gall 
bladder is a study of its musculature. 

Histological Considerations. — Gray’s 
“Anatomy” (19) states: 

The fibro-muscular coat, a thin but strong 
layer forming the framework of the sac, con- 
sists of dense fibrous tissue, which interlaces 
in all directions, and is mixed with plain mus- 
cular fibers, disposed chiefly in a longitudinal 
direction, a few running transversely. 

Morris’ “Anatomy” (39) calls the above- 
described layer, tlie fibromuscular layer, 
which consists of interlacing bundles of non- 
striated muscle and fibrous tissue not defi- 
nitely arranged, the muscular bundles run- 
ning longitudinally and obliquely. 

Maximow's “Text-book of Histology 
(44) states: 

The Smooth Muscle Layer.— This does not 
form distinct layers as in the intestinal canal, 
but constitutes a very' irregular network ot 
longitudinal, transverse, and oblique fibers. 

These descriptions do not give a very con- 
vincing picture of an actively contracting or- 
gan. The location of the gall bladder, par- 
tially buried in the liver and held there rig- 
idly, is not conducive to free muscular con- 
traction. _ , 

What evidence direct or indirect have 
that the gall bladder empties by its own con- 
tractions? ,1 

Boyden (6) and otliers have reported 

tracings of serial cholecystograms showing a 

gradual decrease in the size of the ga 
bladder shadow after tire ingestion of egg 
yolk and cream, which they have attn u c 
to tvpical gall-bladder contraction. 

»T1jc (F>B ■O 'S 

article. “UehaMor of Human UUl BlatWer ai'nub 
and .n Response to Food.'* by H A Bovden («) 
lie\e that the chanEfi m <hape of the Ball bladoer 
thclse tracings arc <ltic to direct external press re 
to tnuscul'tr contraction 
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We do not believe that X-ray neg- 
atives showing the relation of the 
opaque antrum and cap to the gall 
bladder during these changes in 
shape, also negatives showing tlie 
peristalsis of the antrum and cap as 
a cause of these changes, have been 
adequately considered. 

What record have we of direct ob- 
sen-ation of active peristalsis in the 
gall bladder in man or animals ? 

The nature of tlie changes in pres- 
sure in the gall bladder is, first, a 
sudden rise immediately upon the 
entrance of food into tire stomach. 
This occurs too soon to be caused by 
increased secretion of the liver, 
which is gradual. In a short time 
there are rhytlimic changes in the 
pressure in the gall bladder, followed 
by the intermittent passage of bile 
in spurts into the duodenum. If 
these changes were due to the intrin- 
sic musculature of the gall bladder, 
there would have to be a tonic con- 
traction followed by a peristaltic 
contraction. 

Gopher, Kodama, and Graham 
(11) state: 

There has not been an indication of 
an actively effective contraction of 
the gall bladder, such as a peristaltic 
movement of the intestine or evacua- 
tion of the urinarj' bladder, in the 
thousands of cholecystograms that 
have been made by this department in 
man and animals. All of the changes 
m size and shape of the shadows arc 
referable to an expansile organ. 

Direct fluoroscopic examination of 
visualized gall bladders has uniformly 
failed to show any evidence of a peri- 
•st.altic wave; and, more important 
still, direct electrical stimulation of 




of human cholecystograms 
(X (Dr. L O. Morgan), three weeks later tlian tJiose 
shown below First traeing (17°). gall bladder 17 hours after 
oral administration of iodine .salts. Arrows indicate three 
intervals at whieh milk was taken. (Loivcr group) First 
im° "" changing shape of gall bladder dunng fast- 

TWrd^m. il ampulla. Note contraction at 100'. 

VolLlc at 24 o'V«'’°"^^ half-pint of cream. 

c« in of bilf ’ • ^05’, 0J5 
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the wall of the gall bladder of an anesthetized 
dog has never resulted in a contraction wave, 
although a similar stimulation of the intestine 
induced a violent peristaltic contraction. This 
agrees with a previous observation by Boyden 
and Whitaker. 


tice gastric peristalsis during operation, but 
Moynihan (43), with his enormous surgi- 
cal experience, states: 

I have watched the gall bladder many hun- 
dreds of times during operation, and have 


Wiia rav.-i ill its fos8.i . 


Spigelian lolic 
fissure of ductus venosus 

Omcnt.al tuiwrosity 
fKsoplmgi'al groove 

1 


End of right auiirarenal vein 
Suprarenal impression 

night enil of c.auilate lobe 

Uncovered area of right lobe 
Heii.al impression 

Attachment of right 
lateral ligament 


Gastric impression 



PorUl fissure 

Umbilical fissure 


Quadrate lobe 

Portal vein 

Gall bbddcr 
Duodcnal'impression 

Colic impression 


Fig. S. Showing the relation of the antrum and cap to the gaii bladder. During peristalsis, the antrum 
bulges out and presses the gall bladder against the liver. (From Cwininghams Anatomy. ) 


We also see from the above quotation that 
electrical stimulation of the gall-bladder 
walls does not produce contraction of that 
organ as in other smooth muscle tissue. 

It is not uncommon for the surgeon to no- 


never seen anything approaching a tonic or 
peristaltic contraction. Very rarely one does 
see evidence of life. The fundus of the gall 
bladder or the wall near the fundus may show 
a movement that is best described as 
“wrinkling”; a part of the wall puckers after 
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pressure has for some time been put upon it in 
order to cause the bile to flow into the duode- 
num. But this action is slight and transient 
and incapable of producing any notable effects 
upon the contents. 

ELASTIC KECOIL 

Emerson and Whitaker (15) state: 

With any sphincteric action of the intestinal 
musculature at the termination of the common 
duct prevented by an inlying cannula, the gall 
bladder shows no empt3'ing for hours, but 
when the animal is fed it expels its contents 
in a normal manner. 

This proves that tlie elasticity of the gall 
bladder does not empty its contents. 

INFLUENCE OF THE NERVE SUPPLY ON THE 
GALL BLADDER 

Denervating the gall bladder does not pre- 
vent its emptying if a meal is given. Whit- 
aker (61) found, after a serious attempt to 
dcnervate the gall bladder, that egg yolk and 
cream would lead to gall-bladder evacuation. 

Higgins and Mann (21) state: 

Dogs in which the gall bladder has been en- 
tirely denervated, continued to respond to the 
fat diet in the normal way. 

Whitaker and Boyden (57) report: 

Further experimentation shows that the 
cmptj'ing of the gall bladder is not due pri- 
manly to reflex action, since the denervation 
of the organ does not inhibit its emptying after 
tlie ingestion of egg j-olk. 

Whitaker (61) also states that electrical 
stimulation of cither vagus docs not empty 
flic gall bladder, lie also says in the same 
article: 

It (Iocs not seem justifiable to stale that 



Fig. 6. Tracings of X-ray films, showing the 
change in shape and position of the same gall blad- 
der; (I) before eating, (II) after eating. 


nerves have nothing to do with the action of 
the gall bladder, and yet, since tlie gall bladder 
functions normally after vagi and splanchnics 
are cut, and even after all the nen^es in the 
lesser omentum are severed, it is safe to say 
at least that extrinsic nerves play no essential 
role in the medianism for emptying the gall 
bladder. 

RECIPROCAL RELATIONSHIP BETWEEN THE 
GALL BLADDER AND THE SPHINCTER 
OF ODDI 

Careful work by Elman and McMastcr 
(14) seems to establish a slightly fluctuating 
threshold pressure of the sphincter of Oddi 
of from 100 to 120 mm., in unancsthetired 



324 


RADIOLOGY 


recently fed dogs before the flow started, 
and the flow always ceased at the 80 to 90 
mm. level. These tests were taken between 
four and twelve hours after eating. Fasting 
twenty-four to seventy-two hours raised the 


threshold from 200 to 250' mm. pressure. 
At the mere sight of food, tire column of bile 
suddenly dropped, and the actual eating of 
food brought a further drop. In this connec- 
tion, it is well to remember that hunger 



Fig. 7. Tracings o£ visualized gall bladders. Note that as they empty they 
are flattened laterally as though external pressure was exerted upon them, but 
not shortened. Most of the muscular fibers arc longitudinal and their action 
should shorten the gall bladder. I and II are of one individual ; III and IV of 
Another individual. 1 and III are taken with the stomach empty; II and IV 
after a solid meal. Note the change in position and shape after eating. 
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pains are due to gastric peristalsis, also that 
the variations in the tonicity of the sphincter 
of Oddi, which is a thickened portion of the 
duodenal musculature, might well be a part 


Also Lueth, Ivy, and KJoster (33) re- 
ported : 

We have observed a number of dogs in 




Fig. 8. Tracings of X-raj' films of visualized gall bladder: (1) Gall bladder 
before eating; (II) gall bladder after eating. Note change in shape and position. 


of the contraction and relaxation occurring 
during duodenal peristalsis and not due to 
reciprocal action. 

GALL-BLADDER IIORMOXE 

Ivy and Oldljcrg (29) have been tlic main 
advocate.^ of a gall-bladder emptying hor- 
mone, which they have called “cholccysto- 
kinin.” It is derived from a highly purified 
secretin, produced by the action of hydrochlo- 
ric acid on the mucosa of the duodenum and 
jejunum. The striking thing about their 
"'ork is the fact that the pressure in the gall 
bladder remains up for a considerable time 
after one injection. 


which the gall bladder would not relax com- 
pletely after the injection of a single dose of 
"cholecystolvinin,” but would remain contract- 
ed for more than two hours. 

A contraction of tliis type will not deliver 
an intermittent flow of bile by spurts. In 
other words, the pressure in the gall bladder 
is maintained at a higher level than normal 
for a long time. 

In this connection we also quote the fol- 
lowing from Starling (53): 

The injection of 5 c.c. of a solution of se- 
cretin increased the secretion of bile by the 
liver from 27 drops in 15 minutes to 54 drops 
in 15 minutes. 
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Under Figure 4, in Ivy and Oldberg’s 
(29) article, they state: 

The tracing shows contraction of the gall 


to evaluate the role that the hormone mech- 
anism plays in gall-bladder evacuation, but it 
is quite certain that this mechanism is not the 
only one concerned. 



Fig. 9. Tracings of X-ray films of a visualized gall bladder in the sthenic 
type: (I) Shape and position of the gall bladder when the stomach is empty; 
(II) change in position of the gall bladder upward and outward following a 
solid meal. 


bladder, with rhythmic contractions (approxi- 
mately 3 per minute), caused by the injection 
into the duodenum of 50 c.c. of pancreatin- 
digested egg yolks and cream. 

The rhythmic contractions were produced 
when food was injected into the duodenum. 

Ivy’s (27) final conclusions in April, 
1930, are as follows; 

Burget had found that a cholecystokinin so- 
lution will not only cause the gall bladder of 
the guinea pig to contract hut also the duode- 
num. Kendall found that it would also cause 
the isolated intestine of the guinea pig to 
contract. 

It is impossible with the evidence at hand 


INTRAVENOUS INJECTIONS 

According to Ivy and Oldberg (29) : 

Every agent we have injected which causes 
a fall in blood pressure has caused a contrac- 
tion of the gall bladder. 

Higgins and Wilhelm j (22) summarize 
the results of intravenous injection of fats 
by saying: 

The results of these three methods of study 
are in agreement in that the gall bladders of 
cats and dogs do not empty when the emul- 
sions of fat described are injected into the 
blood stream. Slight tonic changes which are 
noted are considered as insignificant and 
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wholly unrelated to the presence of the fat. after having decreased in size. In our ex- 
Obsen'ations made on the gall bladders of perience, tliis seldom occurs except in patho- 
cats, following the oral administration of the logic gall bladders. 



emulsions described, show conclusively that 
the vesicle empties in response to these foods 
m the gastro-intestinal tract, and, accordingly, 
me conclusions are manifest tliat contraction 
0 t le pll bladder is related to gastro-intesti- 
na activity either of a hormone or of a ner- 
vous excitation. 

the introduction of air, food, and 
drugs into the duodenum 

_ The gall bladder has been shown to empty 
m response to substances injected into the 
iiodenum, such as air, food, egg yolk, 
^ 5 Oi. etc. (MgSo^ exerts the most power- 
h eiacuative force on the gall bladder of 
•in} inorganic reagent, according to Boyden 
^hd Birch, 5), any one of which could 
vasil_\ cause peristalsis of the duodenum and 
^'Uniin. 

dilution of gale-hladder bile 

J'l X-ray examinations this is indicated by 
’111 enlargement of the gall-bladder shadow 


THE relations OF THE ANTRUM AND CAP 
AS FACTORS IN EMPTYING THE GALL 
BLADDER 

We have seen repeatedly that tlie whole 
problem of emptying the gall bladder is 
closely associated with the taking of food, 
and that gall-bladder bile is emptied into the 
duodenum early in gastric digestion inter- 
mittently by spurts. 

We believe that a careful study of the 
relation of the antrum and cap, when filled 
and during peristalsis, to the gall bladder, 
and a study of the effects of various foods 
on gastric peristalsis, and the emptying time 
of the stomach, will aid in explaining the 
emptying of the gall bladder. 

ANATOMICAL RELATIONS 

Wc are quoting from Gray and Cunning- 
ham to call attention to the exact anatomic 
relationship of the antrum, pylorus, and 
duodenum to the gall bladder aiul the liver 
during tlie fasting stage and after a meal. 

From Gray’s “Anatomy” (20): 
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(The Stomach) The Pyloric Orifice.~lts 
position varies with the movements of the 
stomach. When the stomach is empty the p}"^- 
lorus is situated just to the right of the median 
line of the body, on a level wth the upper 



direction of the first portion depends upon 
tile amount of distention of the stomach and 
therefore upon the position of the pylorus. 
When the stomach is empty and the pylorus 
situated at the right of the upper border of 



Fig. It, Tracings of X-ray films of the same person; (I) visualized gall 
bladder; stomach empty; (II) visualized- gall bladder; stomach filled with solid 
meal. Note change in shape and position after eating a solid meal. (Ill) Visual- 
ized gall bladder; stomach filled with barium and buttermilk. Note that the gall 
bladder lies nearer the midline and lower with the liquid meal than with the 
solid meal. 


border of the first lumbar vertebra. As the 
stomach becomes distended the pylorus moves 
to the right, and in a fully distended stomach 
may be situated two or three inches to the 
right of the median line. 

Alterations in Position . — ^When the stomach 
is distended its surfaces, which are flattened 
when the organ is empty, become convex. The 
greater curvature is elevated and carried for- 
ward, so that the anterior surface is turned 
more or less upward and the posterior sur- 
face downward, and the stomach brought well 
against the anterior wall of the abdomen. 

When the stomach becomes distended the 
change in the position of the pylorus is very 
considerable; it is shifted to the right, some 
two or three inches from the median line, and 
lies under cover of the liver, near the neck of 
the gall bladder. 

(The Small Intestine) The Duodenum. 

jjj tije adult the course of the duodenum is 

as follows; Commencing at the pylorus the 


the first lumbar vertebra, it is nearly horizon- 
tal and transverse, but where the stomach is 
distended, in consequence of the alteration of 
the position of the pylorus to the right the 
proximal end of the duodenum also becomes 
altered in position, while the distal end re- 
mains fixed and the direction of this portion 
of the bowel is now antero-posterior. Whether 
directed transversely or antero-posteriorly, it 
reaches the under surface of the liver, where 
it takes a sharp curve and descends along the 
right side of the vertebral column, for a va- 
riable distance, generally to the body of the 
fourth lumbar vertebra. 

The first or superior portion is ver}' vari- 
able in length, but is usuallj' estimated as be- 
ing about t\vo inches. Beginning at the pylo- 
rus, it ends at the neck of the gall bladder. It 
is the most movable of the four portions. It 
is almost completely covered by peritoneum 
derived from the two layers of the lesser 
omentum, but a small part of its posterior sur- 
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face near the neck of the gall bladder and the 
inferior vena cava is uncovered. It is in such 
close relation with the gall bladder that it is 
usually found to be stained by bile after 
death, especially on its anterior surface. It is 


In the gradual passage of the stomach from 
the empty to the distended condition we may 
recognize three stages. 

First stage: This commences with an en- 
largement of tlie fundus, and is followed by an 



Fig. 12. Tracings of X-ray films: (I) visualized gall bladder; stomadi 
empty; (II) the same gall bladder partially empty after a solid meal. Note (I) 
crescentic indentation in cap due to a pathologic gall bladder, (2) that the antrum 
projects well beyond the original location of the gall bladder during active peri- 
stalsis. 


tn relation above and in front with tlie quad- 
rate lobe of the liver and the gall bladder; 
elitnd until tlie gastro-duodenal arter)', tlie 
common bile duct, and the vena porta, and 
low with the head of the pancreas. 

Erom Cunningham’s “Anatomy” (12): 

Digestivi: System) The Stomach . — 
tth distention there comes a general enlargc- 
fhcnt of the various diameters, an elongation 
d'c whole organ, with a consequent passage 
01 Us pyloric portion to the right beneath the 
ucr, the development of the antrum pylori, 
•utd an inclination of it.s axis from behind 
ouiiwards and forward.s, without anv rota- 
tion. 


expansion of the whole cardiac portion, which 
passes upwards and also to the left towards 
the diaphragm, displacing the coils of the 
transverse colon, which lie here when the 
stomach is empty. The pjdoric portion for 
three or four inches still remains contracted 
and cylindrical. In this condition the stomach 
is frequently found after deatli. 

Second stage: As distention goes on the 
lesser curvature opens out, the pyloric portion 
(with the e.xception of its last inch) expands, 
but its junction with the cardiac portion usual- 
ly remains distinct, until distention is almost 
conqdcte. 

Third stage: A further general e.xpansion 
of the whole stomach takes place; the diam- 
eters of both cardiac and pyloric portions, as 
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well as the length of the organ, are increased, 
and the great curvature presses forward 
against the anterior abdominal wall in front, 
where the restraining influence of the ribs is 
absent. The pyloric end for about one inch 


distention it is carried to the right beneath 
the quadrate lobe, and its terminal part is there 
directed backwards in order to reach the duo- 
denum. Even in this condition its last inch 
remains comparatively undistended. 



Fig. 13. Tracing of a case of marked ptosis of the stomach. Gall bladder 
and stomach both visualized. The gall bladder lies between the crest of the ilium 
and the vertebral column ; the antrum and cap lie low and to the left. Such 
altered relations prevent the contact of the antrum and cap during peristalsis. 


(2.5 cm.) from the pylorus remains narrow 
(constituting the pyloric canal of Jonnesco), 
but to the left of this it bulges forward, form- 
ing the antrum pylori, which is most distinct 
at the great curvature. By the increase of the 
organ in length the antrum is carried a consid- 
erable distance to the right beneath the liver — 
even farther than the pylorus itself — ^so that 
the terminal part of the stomach is bent back- 
wards and to the left, in order to reach the 
pylorus, which latter very rarely passes more 
than one and a half or two inches to the right 
of its normal position, namely, in the empty 
condition, within half an inch (12 mm.) of the 
middle line. 

The narrow or pyloric end, when the stem- 
ach is empty, is contracted and cylindrical, and 
runs transversely to the right, lying as a rule 
beneath the left lobe of the liver During 


The Duodenum . — ^When the stomach is dis- 
tended, the first inch of the duodenum — ^tvhich 
is movable on account of its peritoneal cover- 
ing — is carried to the right with the pylorus, 
and thus brought into line with the second or 
terminal half, which is always directed back- 
wards. Hence the whole of the first portion 
of the duodenum is directed backwards when 
the stomach is full. 

Above the colon, it is in contact with the 
narrow end of the gall bladder and below it 
with the coils of the small intestine. 

Figure 5, taken from Cunningham s 
“Anatomy,” shows the relation of the an- 
trum and cap to the gall bladder; during 
peristalsis, the antrum bulges out and 
presses the gall bladder against the liv'cr. 
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X-RAY OBSERVATIONS 

Attention has been called repeatedly to 
the rise in pressure immediately upon the 
faking of food. This occurs entirely too 


to eat a regular meal of solid food (meat, 
potatoes, bread, butter, and salad if de- 
sired), and to return in one-half to one hour 
for another film. We have noted as a gen- 
eral thing, particularly if the gall bladder be 



Fig. 14. Four tracings of X-ray films of same case; (I) visu.alizcd gall 
bladder; stomach empty; (II) change in position of gall bladder after eating; 
(Iip note that the antrum during peristalsis docs not press the gall bladder 
against the liver; (IV) marked retention of the dye for 24 hours. 


5oon to be the result of sccretoiy pressu 
ft has been our custom over a period 
)ears to take a film six hours after the 


traicnous injection of sodium tetraiodophe- 
ho pbthalcin. We then instruct the patient 


normal, that it was shifted to tlic right and 
upwards from 1 to 2 inches, and that the 
gall bladder generally was flattened or had a 
curved indentation on the side adjacent to 
the stomach. This corresponds with the 
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well as the length of the organ, are increased, 
and the great curvature presses forward 
against the anterior abdominal wall in front, 
where the restraining influence of the ribs is 
absent. The pyloric end for about one inch 


distention it is carried to the right beneath 
the quadrate lobe, and its terminal part is there 
directed backwards in order to reach the duo- 
denum. Even in this condition its last inch 
remains comparatively undistended. 



Fig. 13. Tracing of a case of marked ptosis of the stomach. Gall bladder 
and stomach both visualized. The gall bladder lies between the crest of the ilium 
and the vertebral column; the antrum and cap lie low and to the left. Such 
altered relations prevent the contact of the antrum and cap during peristalsis. 


(2.5 cm.) from the pylorus remains narrow 
(constituting the pyloric canal of Jonnesco), 
but to the left of this it bulges forward, form- 
ing the antrum pylori, which is most distinct 
at the great curvature. By the increase of the 
organ in length the antrum is carried a consid- 
erable distance to the right beneath the liver — 
even farther than the pylorus itself — so that 
the terminal part of the stomach is bent back- 
wards and to the left, in order to reach the 
pylorus, which latter very rarely passes more 
than one and a half or two inches to the right 
of its normal position, namely, in the empty 
condition, within half an inch (12 mm.) of the 
middle line. 

The narrow' or p 3 ’loric end, when the stom- 
ach is empty, is contracted and cjdindrical, and 
runs transversely to the right, lying as a rule 
beneath the left lobe of the liver During 


The Duodenum . — ^When the stomach is dis- 
tended, the first inch of the duodenum — which 
is movable on account of its peritoneal cover- 
ing — is carried to the right with the pylorus, 
and thus brought into line with the second or 
terminal half, which is ahvays directed back- 
rvards. Hence the whole of the first portion 
of the duodenum is directed backrvards when 
the stomach is full. 

Above the colon, it is in contact with the 
narrorv end of the gall bladder and below it 
with the coils of the small intestine. 

Figure 5, taken from Cunningham s 
“Anatomy,” shows the relation of the an- 
trum and cap to the gall bladder; during 
peristalsis, the antrum bulges out and 
presses the gall bladder against the liver. 
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But entirel)' independent of this respiratorj'^ 
fluctuation was the larger range of fluctuation 
in the level, induced by the activity of the 
gall bladder itself. These larger fluctuations 
were variable in their extent and ranged from 
20 to 40 mm. of bile at more or less varydng 
intervals, thus suggesting a variable frequency 
in the rate of contraction of the muscle tunic. 
These intervals between successive contrac- 
tions ranged from twenty to thirt}' seconds, 
the actual period of contraction being onl}- a 
few seconds’ duration. 

G.VSTRIC PERISTALSIS 

Wc quote the following from Alvarez (2) 
on gastric peristalsis: 

In the human stomach, waves appear about 
once in twent}' seconds. 

On the lesser curvature the amplitude is 
verj- small, and in the antrum it is large. 

The peculiar form of the contraction curve 
c.xhibited by the muscle in the pyloric antrum 
was observed even in the frog. 

We have seen that distention of smooth 
muscle generally causes it to contract more 
actively. 

Quoting from Templeton and Johnson 
(o6) on hunger contractions: 

Simultaneous tracings, b}^ the ordinarj' 
manometer method, from three different por- 
hons of the stomach show hunger motility to 

a peristaltic Unlike the contractions in 

•m upper portion of the stomach, that seen 
nearest the pylorus is not preceded by a rise 
m tone. The contraction is sudden and sharp. 

Rchfu.ss (49), quoting Carlson, states: 

Hunger contractions are powerful peristal- 
•m contractions which arise at. or near, the 
cardiac spiiincter and sweep downward over 
I m entire stomach, so that during a tyj)ical 
mnger period the stomach exhibits movements 
'ich liave been described by roenlgenogra- 
L'crs after the bismutli meal has been given. 
■ ■ • • It is generally believed that any irritant 


reaching the duodenum may produce spasm at 
or near the pylorus. 

Quoting from Birch and Boyden (3) : 

Faradic Stimulation of Stomach (Sponta- 
neous Rhythm of Gall Bladder ). — ^When pre- 
vioush’- working with cats in which the gall 
bladder had been filled with iodized oil, we 
had occasionall}’^ noted spontaneous dianges in 
the tonus of tlie gall bladder during fasting. 

Curiousl}’^ enough, the stomach of this cat 
was visualized by its natural content of air, 
so that when films were developed it was seen 
that the tonus changes in the gall bladder par- 
alleled a series of peristaltic waves that were 
passing over the cardiac end of the stomach. 

Rcflc.v Contraction of Gall Bladder. — Evi- 
dence that the spontaneous rh 3 'thm of the gall 
bladder just described was induced by peri- 
stalsis of the stomach, is indicated by the fol- 
lowing experiment. When the pars pjdorica of 
the stomach of the cat shown in Plate 2 was 
stimulated with a strong induction current, the 
gall bladder immediately contracted, forcing 
the iodized oil farther into the upper lobe than 
occurred under the influence of spontaneous 
contractions. 

This experimental stimulation of the stom- 
ach seems to afford conclusive proof that vig- 
orous contraction of the stomach induces re- 
flex contraction of the gall bladder. 

In a human case already described, the pa- 
tient reported intense, subjective hunger 
pangs at the time that X-ra_vs were recording 
pronounced emptying of the gall bladder. Pre- 
vious to this Boldyreff Imd shown that in dogs, 
periodic hunger contractions of the stomach 
arc accompanied by spurts of bile from the 
common duct. 

Summary by Birch and Boyden . — (It Fa- 
radic stimulation of the pars pylorica of the 
stomach induces sudden contraction of the re- 
laxed gall bladder and ejection of bile into the 
cj'stic duct. (2) Hunger contractions of the 
stomach occur .synchronoush’ with rhythmic 
contractions of the gall bladder and prf)!)ably 
account for the periodic emj)tying of the g.ill 
bl.adder during fasting. 
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change in position of the antrum and cap 
when the stomach is distended, as described 
b}'^ Gray and Cunningham. 

If the tension is from 100 to 120 mm. in 
the gall bladder when the stomach is empty. 


additional pressure would be e.xerted on the 
gall bladder to cause it to empty by spurts. 

According to Starling (53), the normal 
pressure in the duodenum is about 150 mm. 
of water and the pyloric intragastric pres- 



Fig. 15. Tracings of X-ray films of same individual: (I) visualized stomach 
and cap (note long narrow antrum); (II) visualized gall bladder; stomach 
empty; (III) visualized gali bladder after solid meal; (IV) visualized gall blad- 
der, 24 hours after intravenous injection of dye. Note the association of a long 
narrow antrum and a gall bladder that does not empty in 24 hours. Nature 
apparently is trying to protect an inflamed gall bladder from the peristaltic action 
of the antrum. 


it seems obvious that if sufficient pressure is 
exerted on the gall bladder by tlie filled 
stomach, antrum, and cap to shift it to the 
right and up against the mass of the liver 
which holds it rigidi}'-, it would raise the 
pressure wiffiin the gall bladder at once upon 
eating. If, in addition, vigorous peristalsis 
of the antrum occurs, particularly if the 
stomach is filled with solid food, sufficient 


sure 100 mm. during relaxation and from 
200 to 300 mm. during an intensive wave. 

The rate of the intermittent increase of 
pressure given by Ivy% Boyden, Higgins and 
Mann, and others corresponds with that of 
gastric peristalsis, 

Higgins and Dlann (22) state tlie fol- 
lowing: 





TABLE L— OBSERVATIONS ON EOOR SUBJECTS WITH SIX DIFFERENT MEALS' 

(From JVUson, Dicksoit, and Singleton) 
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We do not believe that reflex contraction 
of the gall bladder is the correct explana- 
tion, because repeated observers (including 
Boy den himself) state that the gall bladder 
will empty when food is taken, even after 
the gall bladder has been completely denen- 
ated. 

We are including a table by Wilson, 
Dickson, and Singleton (60) in regard to 
the emptying time of the stomach. 

It is interesting to note how early carbo- 
hydrates leave the stomach and how slowly 
proteins and fats leave the stomach. The 
virtue of the fat meal in emptying the gall 
bladder can be explained by the length of 
time fats stay in the stomach, if we are right 
in our contention that food in the stomach 
raises the gall-bladder pressure nearly to the 
threshold of the sphincter of Oddi by direct 
pressure of the antrum and cap, and that 
gastric and duodenal peristalsis furnish the 
additional pressure to empty the gall bladder 

periodically by spurts. 

The changes in shape and size of die gall 
bladder are synchronous with gastric peri- 
stalsis. The change in tlie shape of the nor- 
mal gall bladder corresponds irith the shape 
of the antrum pressing against it 
to collapse, because the pressure in die filled 
stomach is greater than in the normal gal 


iladder. , 

The pathologic gall bladder, because o 
he patliology present, is either not com 
jressible or the pressure required to col apse 
t is decidedly increased. Consequent y, a 
-rescentic or flattened indentation of me 
mtrum or cap generally indicates a patho- 
logic gall bladder . 

In a previous article by the authors ( }> 

the following is stated; "Indirect pressure 
signs, principally irregular duodena caps, 
ar a flattened crescentic indentation on 
mtrum or cap, were seen in about t 
fourths of the cases diagnosed as pathologic 
gall bladders and in about the same per- 
rentage that were operated upon.” 
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Lack of motility of the pylorus, antrum, 
and cap also prevents the intimate relations 
of the antrum and cap to the gall bladder. 
Marked variations from the medium hab- 
itus, increase in weight, and pregnancy also 
disturb this relation- and predispose to gall- 
bladder disease. 

PREGNANCY 

Mann and Higgins (38) state: 

The degree of emptying in the pregnant 
female, however, depends on the stage of 
pregnancy. In animals observed in the early 
stages of pregnancy, slight emptying had oc- 
curred four hours after the taking of the “fat 
meal,” although in no instance, even in early 
pregnancy, was the degree of empt}'ing com- 
parable with that of the non-pregnant animal. 
From about the time of the middle of preg- 
nancy to term, there was no evidence of the 
empt 3 ’ing of the gall bladder. 

A comparison of two gall bladders, one of 
a non-pregnant animal, which emptied, and 
the other of a pregnant animal, which did not 
empty, raises questions with regard to the so- 
called tests of function of the gall bladder. 
The gall bladder of the non-pregnant animal 
appeared normal grossly, and emptied and 
filled normall}-. The gall bladder of the preg- 
nant animal appeared normal grossly but did 
not empty normall}'. Its contents showed the 
characteristics of stasis. Also, shortly after 
removal of the contents of the uterus, the gall 
bladder of the pregnant animal again responds 
normall)' in every respect. It is apparent that 
activitj' of the gall bladder may be influenced 
b}^ factors outside the biliarv tract and that 
the organ should neither be judged diseased 
nor be removed because of its response to these 


rigid antrum, gastric retention, and disor- 
ders in gastric peristalsis have long been 
noted in gall-bladder diseases. 

The occurrence of gallstone colic after 
heavy meals rich in fats probably is due to 
increased peristalsis putting e.xtra pressure 
on the gall bladder. Nature produces vomit- 
ing to relieve this pressure and to protect the 
inflamed area. Washing of the stomach 
and withholding of food will relieve gall- 
stone colic better than a hypodermic of mor- 
phine. 

Birch and Boyden (63) state that faradic 
stimulation of the pylorus induces sudden 
contraction of the relaxed gall bladder and 
that “these obsen^ations confirm the exist- 
ence of a reflex pathway extending from the 
splanchnic area to the gall bladder.” 

We believe such a reflex is unnecessary 
as the peristalsis of the antrum causes pres- 
sure on the gall bladder directly, sufficient 
to account for its emptying. Numerous in- 
vestigators have demonstrated tlie emptying 
of the gall bladder by a meal when all nerves 
to the gall bladder have been removed. Con- 
sequently, we believe the best explanation 
of the emptying of the gall bladder is that 
it is due to tlie increased pressure of a filled 
stomach accompanied bv gastric and du- 
odenal peristalsis pushing the collapsible gall 
bladder against the under surface of the 
liver, thus emptying it b}" spurts early in 
gastric digestion, purely by mechanical 
means.* 
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Lack of motilit)' of the pylorus, antrum, 
and cap also prevents the intimate relations 
of tlie antrum and cap to the gall bladder. 
Marked variations from the medium hab- 
itus, increase in weight, and pregnancy also 
disturb this relation and predispose to gall- 
bladder disease. 

PREGNANCY 

Mann and Higgins ( 38 ) state; 

The degree of emptying in the pregnant 
female, however, depends on the stage of 
pregnancy. In animals observed in the earh' 
stages of pregnancy, slight empt3'lng had oc- 
curred four hours after the taking of the “fat 
meal,” although in no instance, even in early 
pregnanc}’-, was the degree of emptj'ing com- 
parable with that of the non-pregnant animal. 
From about the time of the middle of preg- 
nant to term, there was no evidence of the 
empt3dng of the gall bladder. 

A comparison of two gall bladders, one of 
a non-pregnant animal, which emptied, and 
the other of a pregnant animal, which did not 
empt3'', raises questions with regard to the so- 
called tests of function of the gall bladder. 
The gall bladder of the non-pregnant animal 
appeared normal grossl3’, and emptied and 
filled normalbc The gall bladder of the preg- 
nant animal appeared normal grossR but did 
not empty normally. Its contents showed the 
characteristics of stasis. Also, shorth- after 
removal of the contents of the uterus, the gall 
bladder of the pregnant animal again responds 
normall}' in ever3' respect. It is apparent that 
activit3' of the gall bladder ma3" be influenced 
b}^ factors outside the biliary tract and that 
the organ should neither be judged diseased 
nor be removed because of its response to these 


rigid antrum, gastric retention, and disor- 
ders in gastric peristalsis have long been 
noted in gall-bladder diseases. 

The occurrence of gallstone colic after 
heavy meals rich in fats probably is due to 
increased peristalsis putting e,\tra pressure 
on the gall bladder. Nature produces vomit- 
ing to relieve this pressure and to protect the 
inflamed area. Washing of the stomach 
and withholding of food will relieve gall- 
stone colic better than a h3’podermic of mor- 
phine. ■ 

Birch and Boyden ( 63 ) state that faradic 
stimulation of the p3dorus induces sudden 
contraction of the relaxed gall bladder and 
that “these observations confirm the exist- 
ence of a reflex pathway extending from the 
splanchnic area to the gall bladder.” 

We believe such a reflex is unnecessary 
as the peristalsis of the antrum causes pres- 
sure on the gall bladder directly, sufficient 
to account for its empt3nng. Numerous in- 
vestigators have demonstrated the emptying 
of the gall bladder by a meal when all nerves 
to the gall bladder have been removed. Con- 
sequent!}', we belier'C the best e.xplanation 
of the emptying of the gall bladder is that 
it is due to the increased pressure of a filled 
stomach accompanied by gastric and du- 
odenal peristalsis pushing the collapsible gall 
bladder against the under surface of the 
liver, thus emptying it by spurts early in 
gastric digestion, purely by mechanical 
means.'* 
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extraneous factors, which ma}' be ph3'siologic. 

GALL-BLADDER PATHOLOGY AND DISORDERS 
OF GASTRIC PERISTALSIS 

hlost of the manifestation^ of gall-blad- 
der pathology are associated with disorders 
of gastric peristalsis. The long, narrow. 


•ThroucI D- Olio S Kretschmer, Direc- 
tor of ou? P. - ■ ■ 

m the ffuir.-.- ; , ..■■ ■ i : . " e j' msKon 

mtdhne when the stomach ts empty amJ direct re^ t 
with the antrum and first portion of the . j 

empty stomach lies to the left of the mtdline; the gjU CjS • 
tier IS shifted to the ntrht and toward the head in the 
stomach. The bladder and stomach when injected witn 
opaque medium definitely show this shi5t, a\so an Intimate re* 
befw een tie 0all bladder and the antrum and cap, m 
the nejraiiies taken in the posterior anterior position. _ 

In a prcMous article f4S), in 1927, we advocated simiisc 
\iews in rctrard to the role of the antrum and cap in empty- 
ing the pall bladder. 
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through the cystic duct never comes out 
through the cystic duct. I would like very 
mudi to kuiow if tlie writers have paid any 
attention to these observations, which seem 
ver}- far-fetched to me. I would also like to 
ask if they have had an opportunity to stud)'- 
some cases of partial gastrectomy and see 
what happens in those cases in whicli tlrere is 
no pressure possible from the stomacli or 
duodenum. 

Dr. a. C. Siefert (Oakland, Calif.) : I 
have frequently seen the gall bladder filled 
with the contrast medium as long as forty- 
eight hours after injection or ingestion of tet- 
raiodophenolphthalein, the patient taking fluid 
liberally but no solid food and, especially, no 
food containing fats. The stomach must have 
been well distended by copious intakes of fluid. 
Again, I have never seen the gall bladder 
empty when giving a meal or rather a drink 
of barium v'ater, even in amounts sufficient to 
distend the stomach and the duodenal cap well. 
I. therefore, cannot accept the theory that has 
been set forth by tire speaker. 

A ^Iejiber : I had the privilege of working 
with the writer a short time in 1925, and some 
of the things that Dr. LeWald has suggested 
we did. We, after considerable search, found 
^ patient who had had a gastrectomy, in \vhose 
case all the food left the stomach by tire gas- 
trotomy. In that individual the gall bladder 
emptied after a food that was rich in fat. 


Dr. Newcomer (closing) : I realize that tlie 
' ca seems rather novel. I wish to answer Dr. 

cWald first. I have read carefully the arti- 
e os by Sweet in which he claims tliat bile 
ich has entered the gall bladder is absorbed 
into the circulation and does not pass tlirough 
' 0 cystic duct into the duodenum. Since the 
''sualiz.Mion of the gall bladder. Sweet’s idea 
^as been discarded by all, even Sweet himself. 

peristalsis of an empty stomach. 


^’’'gorous 


even, will partially empty the gall bladder. In 
those cases of gastrectomy which I have seen, 
the gall bladder does not empty completely in 
tlie normal time. Imperfect emptying of the 
gall bladder can occur by intercliange of bile 
due to secretory' pressure. If I am right in the 
theoiy' that normal emptying of tlie gall blad- 
der is caused by the pressure of a filled stom- 
acli in active peristalsis, what happens when 
a gall bladder is filled ivith stones or does not 
fill at all? If nothing enters the gall bladder, 
the secretoiy' pressure of tlie liver overcomes 
the sphincter of Oddi and the bile enters the 
duodenum as it is secreted. If the gall bladder 
fills and is not in proper contact with the an- 
trum and cap, it may empty imperfectly for a 
time at least by tire intermingling and dilution 
of freshly secreted bile. This is not the normal 
method, how'ever. 

In regard to the question as to why water 
in the stomach does not empty the gall blad- 
der, I would say water passes through the 
empty stomach without producing peristalsis. 
The extent of peristalsis depends on solid 
food; that is why I emphasize solid food so 
much. On the slides, I showed you how much 
more the gall bladder was displaced by solid 
food in the stomach tlian by a liquid meal. It 
is well known that solid food stimulates vig- 
orous peristalsis. After an intravenous dye 
test, you can give water indiscriminately with 
tlie stomach empty, without emptying the gall 
bladder. We allow patients whatever water 
they want ; it goes right through without peri- 
stalsis. In regard to giving solid foods, to 
produce emptying of the gall bladder, we have 
been using the intravenous dye test for years, 
followed by a solid meal. The method of 
using cream and egg did not appeal to us — it 
is not a normal meal. We started in by giving 
solid food and we have found that the normal 
gal! bladder empties after a normal meal of 
solid food. Wc always take a twenty-four- 
hour film, to determine if the gall bladder is 
entirely empty at this time. 



338 


RADIOLOGY 


Sodium Tetraiodophenolphthalein in Gall- 
Hadder Diagnosis. RABioLOGy, July, 1928, 
XI, 56. 

(46) OcHSNER, A. J. : Clinical Surgery, 1905. 

(47) OsLER, Sir William: The Principles and 

Practice of Medicine, 1930. 

(4S) Pope, Craries E. : Tke Effect o{ Gastra- 
intestinal Operations on the Emptying of the 
Gall Bladder. Am. Jour. Med. Sci., July, 

1929, CLXXVIII, 48-54. 

(49) Rehfuss, Martin E. : The Diagnosis and 

Treatment of Diseases of the Stomach, 
1927, p. 52. 

(50) Rous, Peyton, and McMaster, Philip D.: 

The Concentrating Activity of the Gall 
Bladder. Jour. Exper. Med., 1921, XXXIV, 
47. 

(51) Rogers, F._ T., and Martin, C. L. ; X-ray 

Observations of Hunger Contractions in 
Man. Am. Jour. Physiol., 1926, LXXVI, 
353. 

(52) Royster, Hubert A. : Gall-bladder Diseases. 

Med. Jour, and Rec., September 3, 1930, p. 
232. 

(53) Starling, Ernest H. : Human Physiology, 

1930. 


(54) Scott, _W. J., and Whitaker, Lester R. ; Ex- 

pulsion of its Contents as a Function of the 
Gall Bladder. Proc. Soc. Exper. Biol, and 
Med., 1928, XXV, 421. 

(55) Todp, T. Wingate (England), and Kuenzel, 

WiLHELMiNE (Cleveland) : Studies in the 
Alimentary Tract of Man. Jour. Lab. and 
Clin. Med., October, 1929, XV, 43. 

(56) Templeton, R. D., and Johnson, V.; Further 

Observations on the Nature of Hunger Con- 
tractions in Man. Am. Jour. Physiol., 1929, 
LXXXVIII, 173. 

(57) Whitaker, L. R., and Boyden, E. A.: Ob- 

servations on the Function of the Gall Blad- 
der. Am. Jour. Physiol., 1926, LXXVI, 199. 

(58) Winkelstein, A., and Aschner, P. W. : The 

Mechanism of the Flow of Bile from the 
Liver into the Intestines. Am. Jour. Med. 


Sci., 1926, CLXXI, 104. 

(59) Whitaker, L. R., and Ejierson, W. C. : 

Emptying of the Gall Bladder in Pregnancy. 
Am. Jour. Physiol., 1928, LXXXIV, 516. 

(60) Wilson, M. J., Dickson, W. E., and Single- 

ton, A. C. : Rate of Evacuation of Various 
Foods from the Normal Stomach. Arch. 
Int. Med., 1929, XLIV, 787. 

(61) Whitaker, Lester R. : The Mechanism of 

the Gall Bladder. Am. Jour. Physiol., 1926, 


LXXVIII, 411. 


DISCUSSION 


Dr. Thomas A. Groover (Washington, 
D. C.) : I am sure we will all agree with the 
essayists that the gall bladder is a more or 
less movable sac which is subject to changes 
in shape and position by extrinsic pressure, 
including, of course, pressure from the stom- 
ach and duodenum. I am not so sure that all 
of us would be willing to accept, offhand at 
least the interesting hypothesis advanced to 
the effect that the gall bladder is emptied by 


the thrust of the stomach and duodenum 
against it. I think that some arguments could 
be advanced to the contrary. First, I am sure 
that all of us have observed, in the course of 
routine chofecysfographic examinations, with 
the subject fasting, that at one time we would 
find the gall bladder large, then we would find 
it small, and then we would find it large 
again, which, of course, would argue against 
the mechanical factor as causing it to empty. 
The fact of the matter is that such a phenom- 
enon as this is one that we rather like to see, 
because it probably has some diagnostic sig- 
nificance. I believe it is highly probable that 
if we made examinations at frequent intemls, 
we would observe it much more frequently 
than we do. In the second place, I do not be- 
lieve that any one has ever been able to empty 
the gall bladder by external pressure or by 
manual manipulation. Third, it requires con- 
siderable pressure to empty a filled gall blad- 
der when you have the belly opened and can 
grasp it in your fingers. Fourth, it is a well 
known fact that the taking of certain foods, 
particularly fats, will cause a rapid emptying 
of the gall bladder, whereas other foods, 
whether liquid or solid, have comparatively 
little effect. Fifth, I should think that it would 
be necessary to disprove the work of Ivy and 
Oldberg before accepting the mechanical fac- 
tor. I wish to pay tribute to the novelty of the 
idea suggested by the essayists, that the me- 
chanical factor plays such an important role 
in solving a much disputed question. Of 
course it may prove to be correct. I feel sure 
that there are many modifications of function 
and also much disease due to simple mechani- 
cal causes that we fail to recognize and ap- 
preciate. I have enjoyed the paper presented, 
as it opens up a new field for thought and in- 
vestigation as to the explanation of gall-blad- 
der emptying. 


Dr. L. T. LeWald (New York) : I wish to 
call attention to the theoiy' of Dr. Sweet, who 
Jias written several papers on the formation of 
gallstones, stating that the gall-bladder secre- 
tion and bile in it is entirely removed by ab- 
sorption. I have heard him make the state- 
ment that what goes into the gall bladder 
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plate and which with ordinary technics 
would not give a sharp image. 

I have shown evidence of the importance 
tliis tedinic may have in tlie study of the 
structure of bone ; I have called attention to 
the usefulness this technic ma)"^ have in 
studying pulmonary structure and in crani- 
olog)', but, laying aside all this, I wish now 
to present some considerations of a modifica- 
tion of this technic as applied to the study'^ 
of the head. 

It is well known that the radiographic 
image which results is the summation in 
the same plane of all the shadows arising in 
the various planes of the body^ traversed by 
the roentgen rays. 

In craniology, and especially in the study^ 
of the base of the skull, the numerous 
shadows which are superimposed one on an- 
other produce an intricate network of lines 
'vhich make the interpretation of the roent- 
genogram difficult in certain cases. 

As a result of this, it would be most ad- 
vantageous to have an image, so to speak, 
distinct from that of all the various planes 
and without the image of them being super- 
imposed on that one of interest to us. In 
other words, it would be an advantage to do 
"ith X-rays what we do with tlie micro- 
scope; that is, to focus only one plane of 
the object. 

If we could adopt with roentgen ray's 
lenses and reflectors as Ave can Avith light 
eays, or if we could put only' one plane in 
ocus as Avith the microscope, the problem 
"ould be very simple; but since it is im- 
l’'^'''^'l^le to do this at present, it is necessary' 
to try some other Avay. 

1-ct ns imagine that the photographic 
P ate and the roentgen tid 3 e are united in a 
■"'fpd system, capable of rotation around an 
^^>s, and which, Avhilc radiography is carried 
on, has a slight movement on its OAvn axis. 

n\ object Avhich is in the axis of moA'C- 
nient will produce a good image. AA'hilc the 
ot K-r.s will be softened and blurred in the 
'■oentgenogram. We can imagine that in 


the roentgenographic examination of the 
head, it can be made to slightly' rotate on an 
axis Avhich corresponds to the region AA'hich 
is of interest in the examination. 

For many reasons I have folloAved this 
latter path and haA'e constructed tAvo ty'pes 
of apparatus, AA'hich, during an examination, 
cause rotation of the head on an axis Avhich 
passes through tlie plane of the region under 
consideration. If Ave use this simple technic 
AA'e Avill find another Avay to sharpen the 
roentgenogram. 

As I have pointed out in the first part of 
this communication, the focus of the target 
is neA'er a point but is ahvay'S a surface, as 
a result of AA'hich the image of a plane of 
the cranium AA'hich is at a certain distance 
from the plate Avill never be sufficiently 
sharp. 

Noav let us go back to the technic of 
enlargement AA'hich permits us to obtain 
sharp images, even of regions AA'hich are dis- 
tant from the plate. It is sufficient to use, 
instead of an ordinary' X-ray' tube in the ap- 
paratus for producing rotation, an autopro- 
tecting tube, in the AvindoAV of Avhich tliere 
is screAved a disk Avith a little hole in it, 
AA'hich, in the case in point, should be of a 
diameter sufficient to giA'e a sharp image but 
not an enlarged one, as the case may be, of 
1 or 2 millimeters, Avhich Avill permit us to 
shorten the time of exposure. 

At the last Italian Congress of Radiology’ 
in Turin, I shoAved radiographs in Avhich the 
A'arious strata of the head AA'erc, so to speak, 
isolated. 

With this technic Ave can explore almost 
separately the various levels of the base of 
the skull, and avoid — up to a certain point, 
at least — the superimposition of extraneous 
shadoAvs. 

These tAvo procedures should be studied 
further and perfected, for there is no doubt 
but that they can render useful service in ad- 
A-ancing the improvement of radiographic 
technic. 



WITH GREAT ENLARGEMENT (MICRORADI- 
OGRAPHY) AND A TECHNICAL METHOD FOR THE 
RADIOGRAPHIC DISSOCIATION OF THE SHADOW 


By PROF. ALESSANDRO VALLEBONA 
From the Radiologic and Electro^crapeutic Institute of the Royal Institute of Genoa Italy 

rrof. V. Maragliano, Director 

Translation by E, T. I-EDi)v, Rochester, Minn. 

I HAVE named ^ microradiografia,” or this, and, following their rectilinear path to 
technic of radiograph)’^ with great en- the photographic plate, will reproduce faith- 
largement, that procedure which I have full}’", enlarged on the image of the target, 
proposed by which to obtain radiographic any object which is between the window and 
images enlarged directly, a procedure which the sensitive plate. 

I described in 1928 and to which I have This is the principle which I propose to 
called attention in several publications and apply in order to obtain directly enlarged 
worked out under the guidance of my chief, images in radiograph}'. 

Prof. V. Maragliano. The apparatus for producing the enlarge- 

It is to be noted that many attempts have ment is extremely simple. It is sufficient to 
been made to enlarge ordinary roentgeno- arrange a series of lead disks with small 
grams by optical means (Piergrossi, holes in them, varying in size from 1 or 2 
Moreau), but this type of enlargement, be- millimeters to 1 or 34 decimillimeter. These 
cause of the character of the image and the lead disks are screwed into the rvindow of 
structure of the sensitive film, can not be an autoprotecting tube, 
carried beyond a certain point. There are The technic consists in placing the ob- 
also some commercial optical methods for ject, an enlarged image of which is desired, 
enlarging the image on the fluorescent more or less distant from the film according 
screen. to the degree of enlargement desired; the 

Attempts have also been made to produce greater the distance between the object and 
rapid enlargements by moving the fluores- the plate the greater rvill be the enlargement 
cent screen to a greater distance (Krause resulting, but the diameter of the window 
and Kreuzfuchs) or by moving the photo- will be smaller. By this method we obtain 
graphic plate (Grddel and Wachter). directly an enlarged image with roentgen 

It is known that if we move tire object rays, 
away from the plate and bring it nearer to I have shown in previous papers tlie i 
the source of radiation, we get an enlarged ferences between photographic enlargement 
image which will be a sharp one if the rays of an ordinary roentgenogram and that o 
emerge from a point, but practically, the tained directly, especially since the roeih 
focal spot of the X-ray tube is far from genogram obtained in this way can also e 
being a point, and is, in fact, an area of enlarged by optical means, 
some size. So by moving tlie object away The procedure I am discussing here per- 
from the screen or plate ■^^’e obtain, it is true, mits one to obtain enlarged roentgenograms 
an enlarged image but a blurred one, due to directlj'; permits one, even when the pur- 
the optical effect of penumbra. pose is not to obtain enlargement, to produce 

If, however, we place between the object roentgenograms with good detail, a 
which we desire to enlarge and the target of which is of much importance in studying 
the tube a verj' small window, the rays com- those regions of the body wiiich are of 
ing from the target will cross as a result of necessity distant from the photographic 
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Fig. 3. Case 3. Fig. 4. Case 3 . showing condition when pa- 

tient was much improved over that shown in 
Figure 3. 


big-chested man, anxious expression, slight 
exophthalmos, dyspnea, very slight cya- 
nosis. The heart was considerably enlarged 
to palpation and percussion ; friction rub felt 
‘F apex. Moist rales throughout the chest, 
ough produced some bloody sputum. Ab- 
dominal tenderness in right upper quadrant 
and epigastrium. 

Outcome. — Symptoms continued un- 
a ated. The patient developed pulmonary 

wenia and died fifteen days after onset of 
illness. 

yppgj. Jglje Qf 

was edematous. The outer third of 
1 C lower lobe was congested, red, and con- 
•iined no air. The vessels tliroughout the 
I'll? acre extremely congested and the pul- 
were engorged. Bronchi were 
1 « with fluid, but not injected, or red. 
'®"er lobe and part of the middle and 
iipfier lobe.s on the right were dark red in 


color. Blood flowed readily from cut sur- 
face. Marked engorgement of pulmonary 
veins and branches. Small infarcts in tlie 
outer surface of the right lower lobe. Peri- 
cardial sac contained no fluid but pericardial 
adhesions were present tliroughout. Heart 
twice normal size. On outer aspect of left 
A'cntriclc is a triangular area of necrotic 
muscle witli a rupture, the rupture being 
sealed by adherent pericardium. Heart was 
dilated, its walls tliin, its valves all negative. 
Right coronar}' arter)' sclerotic, but patent. 
The left coronar)' arteiy entered tiie soft 
necrotic muscle of tlie left ventricle, but no 
thrombus could be demonstrated. 

In going over the findings with Dr, 
Sturdivant, the pathologist, and tn,-ing to 
correlate them with the radiographs, he 
stated that the shadows seen on the radi- 
ographs were undoubtedly due to engorge- 
ment of the large pulmonary vessels — that 


CASE REPORTS AND NEW DEVICES 


PASSIVE CONGESTION OF THE 
LUNGS IN THE PRESENCE OF 
CORONARY SCLEROSIS 

By JOHN FRYE CHAPMAN, M.D. 

Pasadena, California 

The following two cases are presented 
because of their striking radiographic ap- 
pearance and their similarity in clinical his- 
tory, findings, and outcome, and because the 
knowledge of the cause of the first led to the 
correct diagnosis of the second The third 
case is presented because of the similar ap- 
pearance though the outcome was recovery. 

Case 1. The patient, A. H. L , a male, 
aged 50 years, complained of continuous 


severe precordial pain, two weeks in dura- 
tion between date of onset and death. 

Present Illness . — On the morning of 
November 15, 1928, he began to have acute 
severe pain in the right upper quadrant of 
the abdomen By noon the pain had shifted 
to the precordium, left shoulder and arm 
This pain continued and required opiates 
from time to time for relief. Three days 
later he became quite intensely jaundiced 
and remained so for a week, after whicli the 
jaundice disappeared. 

Past Hist 01 y . — No previous serious ill- 
nesses An attack of acute indigestion two 
j'ears before had been readily cured by diet 
and rest. 

Physical Examination. — Large-framed, 



Fig. 1. 
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Fig 2 Case 2 
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and treatment have always resulted in fairly 
prompt recover}^ 

Physical Examination. — Well developed 
but not very well nourished man of 68 
3 ears Head and neck not remarkable, ex- 
cept that there is slight cyanosis. (Chest): 
Coarse moist rales throughout both lungs. 
(Heart): Enlargement to percussion not 
noted in findings. Pulse irregular in rate 
and qualit)'. Blood pressure 152/80. No 
murmurs noted. (Abdomen): Liver edge 
at costal margin. Ileac vessels palpable 
through abdominal wall. Question of nod- 
ular mass in left hypochondrium. (E.r- 
trcinitics): JMarked sclerosis of peripheral 
arteries 


X-ray E.\‘amination. — Colon negative for 
eridence of obstruction. Abdomen nega- 
ti\e for radiographic evidence of gallstones 
or urinar)’ calculi. (Chest): Shadows ex- 
tending out into both lung fields very sug- 
gestive of congestion in large vessels sec- 
ondarv' to coronaiy' sclerosis and advanced 
myocarditis. Enlargement of heart. 

Sputum. — Scanty fresh blood-tinged, 
cliiefly mucus, with a few leukocytes and 
endothelial cells and Gram-positive diplo- 
eocci and streptococci. No tubercle bacilli. 

. — Negative. /Urnm/ .■ specific grav- 

el. 1.016. Trace of albumin. Many' hym- 
line and granular casts, some leukocytes.' 
B/ood Count. — Red blood corpuscles, 
.>70,000; white blood corpuscles, 14,500; 
Pol'inorphonuclears, 82 per cent; lym- 
Piocytes (large), 6 per cent; lymphocytes 
(small), 12 per cent; no abnormal cells; 
‘•'^'no.^Iobin, 83 per cent 
Admitted February 23, 1931; dismissed 
^ch 14, 1931 ; much improved, 
le similarity of appearance of the radi- 
n.sraphs in Ufis case and the previous ones is 
1'^' "ig. I particularly wish to call atten- 
lon to the heavy centrally placed shadows, 
’c comparatively clear periphery of the 
^'ngs, and especially the clear lung bases, 
"c 1 in the usual passive congestion of de- 


compensation in heart disease one would 
expect to find clouded. Figure 4 is of Case 
3, just before the patient left the hospital 
and when he was feeling much improved. 
One notices that the central shadows are 
still Ausible, though less extensive, less dense, 
and more clear-cut. The three cases pre- 
sent an unusual ty^pe of passive congestion, 
and one which I believe always indicates the 
presence of severe coronary^ disease and left 
ventricle degeneration. 


TUBERCULOSIS OF THE URETER, 
WITH TWO CASE REPORTS 

Bv LLOYD BRYAN, M D , and 
JOSEPH LEVITIN, AI D 
San Francisco 

From Department of Roentgenology, Mt. Zion 
Hospital 

Involvement of the ureter is a frequent 
complication of tuberculosis of the kidney’s, 
the bacilli being carried doun by the urine. 



Fig 1 Ca<;(' 1 Film made in March, 1026 
Shorlttiing and >.tiffining of the right iirilir Lift 
ureter normal 
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there was not enough congestion of the lung 
parenchyma to cause them. The films were 
taken about five days after the onset of the 
illness and much congestion of the lungs 
may have taken place afterward. 

Case 2. The patient, W. S. D., male, 
aged 69 years, complained of precordial pain 
and shortness of breath. 

Present Illness. — Two weeks before 
examination he was putting up a water 
drain at the eaves of his home (an unusual 
exertion for him), when he fell from the 
ladder, but seemingly without serious in- 
jury. A short time after this he began to 
have a severe heavy pain in the middle of 
the chest, which radiated first to the right 
shoulder and then shifted to the left 
shoulder and down tlie left arm. The left 
arm felt weak, numb, and was very painful. 
There was also pain in the epigastrium, 
which became a prominent sjnmptom. 
Dyspnea and orthopnea were constant and 
extreme. 

Past History . — He had had the usual dis- 
eases of childhood, no rheumatic fever, no 
syphilis. Eight years previously he had had 
empyema on the right side. 

Physical Examination . — Head negative. 
Neck, pulsating carotids. Chest, numerous 
coarse rales at both bases, more marked 
anteriorly. Impaired resonance at both 
bases anteriorl}’’ and posteriorly. Heart, no 
precordial thrills. Moderate enlargement 
of left ventricle. Weak systolic murmur at 
both aortic and mitral areas: arrhythmia. 
Abdomen negative, except for enlarged and 
slightly tender liver. Otherwise pltysical 
findings were not remarkable. Electro- 
cardiogram showed myocarditis, with in- 
sufficienc}'. 

The patient died one week after entering 
the hospital and at autopsy the findings of 
importance were as noted below. 

Autopsy (Pleural cavities ). — The left 
contained about a liter of clear straw-colored 
fluid; the right showed marked adhesions. 


particularly at the base. (Lungs): The 
pulmonary veins were considerably dis- 
tended. Thorough sectioning revealed no 
tumor in either lung and the parenchyma 
showed very little congestion. The right 
lung showed no evidence of old abscess 
though it was markedly adherent to the 
diaphragm and there were a few small 
bronchiectases. In general, however, the 
lungs were in quite good condition. Heart 
weighed 560 grams, very much enlarged: 
all valves negative. There was a large 
tliin plaque of fibrinous mural thrombus 
one inch in diameter over the inside of 
the left ventricle near tlie tip and the 
myocardium here was friable. Elsewhere 
in all parts of the myocardium of the left 
ventricle there was verj'^ marked degenera- 
tion and fibrosis. The wall was not hypertro- 
phied, being only about one centimeter in 
thickness. Botli coronary arteries showed 
marked sclerosis in all branches, but espe- 
cially in the descending branch of the left 
coronar}\ There was practically complete 
occlusion of this branch at a point 3 or 4 
cm. from its origin, but there were ho 
coronary^ thrombi. There were no other 
findings in tlie chest. 

An attempt to correlate the autopsy find- 
ings with the radiographs leads to the con- 
clusion that the shadows extending out from 
the lung roots -were undoubtedty due to the 
engorged large pulmonary vessels, the lung 
parench3Tna having been found very little 
congested. 

Case 3. The patient, B. T., male, aged 
68 years, complained of (1) pain in left 
side of abdomen radiating downward from 
left lumbar region, paroxysmal in character, 
duration one week; (2) vomiting. 

Past History . — Attacks of a similar na- 
ture have been fairlj' common in the past. 
He has known for a long time that he has 
serious heart disease ; in fact, in previous at- 
tacks he has nearly’- lost his life, but rest 
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eral montlis. Nocturia, and burning pain 
upon urination. 

Cystoscopy showed hyperemic, ulcerative 
bladder mucosa. 

Pyeiograms showed normal kidney pelvis 
on botli sides. TJie right ureter, however, 
was straight and shortened. 

Guinea-pig inoculation from tlie right side 
was positive for tuberculosis. 

Upon removal of the kidney, tlie specimen 
was of twice normal size, the cortex de- 
stroyed by cystic degeneration, and filled 
with purulent material. A smear of this 
pus showed numerous tubercle bacilli. 
There was no involvement of the kidney 
pelvis. 

CONCLUSIONS 


Tuberculous involvement of the ureter is 
a frequent complication of tuberculosis of 
tile kidney. 

ft may be present before involvement of 
the kidney pelvis can be demonstrated. 

A diagnostic sign is straightening and 
^ortening of the involved ureter, which can 
dctennined by use of an opaque catheter. 


REFERENCE 

R' • A Roentgen-ray Sign 
tour Unilatcra! Renal Tuberculos: 

jour. Urol., April, 1929, XXI, 455-464. 


A CASE OF ADHESIONS OF THE 
SMALL BOWEL 

B.V ARTHUR R. BLOOJI, M.D., 
and 

LOUIS J. GARIEPY, M.D. 

UiWRoiT, JiIicHiG.vrr 

l>cct^t°''^ of the small bowel are rarely sus- 

for*^ ^ result, are seldom looked 

tl,L following case is of interest in 

mis respect 

txcn years of age, had 

D'l'u in the abdomen, 
to Ufiusca. for six months prior 

15 examination On two occasions she 


vomited. For about ten days before we saw 
the patient, tlie pain had been getting worse 
altlioiigh at no time was it sharp. Recently 
she had been awakened at about 3 a.m. 
with pain, relieved by pressure over the ab- 
domen. 

The child had had scarlatina and varicella 
in infancy. She had a perverted appetite, 
eating glass, chalk, paper and such things. 

One of us (L, J. G.) was called to see 
the child on tlie morning following one of 
her nocturnal attacks. The parents thought 
that she had appendicitis, but the surgeon 
found that the abdomen was soft and that 
there was no tenderness and no elevation of 
temperature and, therefore, he did not think 
she had appendicitis but that she might have 
a partial obstruction resulting from the vari- 
ous foreign substances she ate. After sev- 
eral more attacks an X-ray study was 
ordered, for the purpose of ruling out the 
presence of foreign bodies in the gastro- 
intestinal tract. 

On February 5, 1931, a roentgen-ray 
study of the gastro-intestinal tract was 
started by one of us (A. R. B.). A prelim- 
inary film of the abdomen showed no evi- 
dence of opaque foreign bodies. The chest 
was normal. The stomach and duodenum 
were also normal as to size, shape, motility', 
and mobility'. 

At one hour there was 80 per cent of the 
barium mixture in tlie stomach, the remain- 
der being scattered throughout the small 
fx)wel. A loop of bowel was located at 
about the middle of the abdomen, towards 
the left side, which was dilated. There was 
a marked to-and-fro movement. This ap- 
pearance was also noted at later examina- 
tions at two, three, and four hours. At 
three and a half hours the stomach was 
empty. At twenty-four hours the colon was 
completely filled, with no barium in the 
small bowel. The appendix was filled, fairly 
mobile, and tender, the tenderness being lo- 
cated directly over the appcndi.x and chang- 
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Fig. 2. Case 1. Film made in January, 1929. 
Shortening and stiffening of both ureters. Multiple 
calcified shadows in both kidneys. 



Fi^. 3. Case 2. Straightening and shortening of 
the right ureter. 


Ulceration or caseous infiltration follows, 
resulting in a shortened, thick-walled, firm, 
widened ureter, with a ragged ulcerative lin- 
ing. This shortening with stiffening can be 
seen on a roentgenogram by means of 
opaque catheters. 

This was first observed by Dourmashkin, 
who found it in 84.6 per cent of his series 
of 13 cases of unilateral tuberculosis. This 
may be the first X-ray evidence of tubercu- 
losis of tlie kidney, as was observed in the 
following two cases: 

Case 1. K. S., female, aged 36 years, 
seen in January, 1929. For the past five 
years she had had dull pain under the right 
ribs. Five years ago, in March, 1926, she 
had severe pain on the right side, radiating 
to the back, with chills, vomiting, and hema- 
turia. The urine was loaded with pus. 
Cystoscopic examination showed a congest- 


ed bladder mucosa. Catheterization of the 
ureters showed pus coming down from both 
sides. A diagnosis of pyelitis was made. 
X-ray examination with catheters in place 
showed shortening and stiffening of the 
right ureter; however, this was not recog- 
nized at tire time as being associated wth 
tuberculosis. 

At the next entry, in January, 1929, with 
the same complaints, cystoscopic examina- 
tion showed ulceration and congestion of the 
bladder wall. X-ray films showed multiple 
calcified shadows in both kidneys, with 
shortening and stiffening of both ureters. 

Guinea-pig inoculation was positir'e for 
tuberculosis on both sides. 

Case 2. R. B., female, aged 22 years. 
Had upper abdominal pain, worse in left 
hypochondrium and flank for the past sev- 
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eral niontlis. Nocturia, and burning pain 
upon urination. 

Cystoscop)' showed Ityperemic, ulcerative 
bladder mucosa. 

Pyelograms showed normal kidney pelvis 
on botli sides. The right ureter, however, 
was straiglit and shortened. 

Guinea-pig inoculation from tire right side 
was positive for tuberculosis. 

Upon removal of the kidney, the specimen 
was of twice normal size, the cortex de- 
stroyed by cy'^stic degeneration, and filled 
with purulent material. A smear of this 
pus showed numerous tubercle bacilli. 
There was no involvement of the kidney 
pelvis. 

CONCLUSIONS- 


Tuberculous involvement of the ureter is 
a frequent complication of tuberculosis of 
ihe kidney. 

It may be present before involvement of 
tile kidney pelvis can be demonstrated. 

A diagnostic sign is straightening and 
j 0’’kning of the involved ureter, which can 
determined by use of an opaque catheter. 
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L.: A Rocntgcn-ray Sign in 
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A CASE OF ADHESIONS OF THE 
SAIALL BOWEL 

% ARTHUR R. BLOOM, M.D., 
and 

LOUIS J. GARIEPY, M.D. 
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small Ijowel are rarely sus- 

for*^ ^ I’csult, are seldom looked 

following case is of interest in 
respect 

been ^ years of age, had 

abdomen. 

t'5 thr nausea, for six months prior 

examination. On two occasions she 


A’’omited. For about ten days before we saw 
the patient, tlie pain had been getting worse 
although at no time was it sharp. Recently 
she had been aivakened at about 3 a.m. 
witli pain, relieved by pressure over the ab- 
domen. 

The child had had scarlatina and varicella 
in infancy. She had a perv'erted appetite, 
eating glass, chalk, paper and such things. 

One of us (L. J. G.) was called to see 
the child on tlie morning following one of 
her nocturnal attacks. The parents thought 
that she had appendicitis, but the surgeon 
found tliat the abdomen was soft and that 
tliere was no tenderness and no elevation of 
temperature and, therefore, he did not think 
she had appendicitis but that she might have 
a partial obstruction resulting from the vari- 
ous foreign substances she ate. After ser-- 
eral more attacks an X-ray study was 
ordered, for the purpose of ruling out the 
presence of foreign bodies in the gastro- 
intestinal tract. 

On February 5, 1931, a roentgen-ray 
study of the gastro-intestinal tract was 
started by one of us (A. R. B.). A prelim- 
inary film of the abdomen showed no evi- 
dence of opaque foreign bodies. The chest 
was normal. The stomach and duodenum 
were also normal as to size, shape, motility, 
and mobility. 

At one hour there was 80 per cent of tlie 
barium mixture in tlie stomach, the remain- 
der being scattered throughout the small 
bowel. A loop of bowel was located at 
about the middle of the abdomen, towards 
tlie left side, which was dilated. There was 
a marked to-and-fro movement. This ap- 
pearance was also noted at later examina- 
tions at two, three, and four hours. At 
three and a half hours the stomach was 
empty. At twenty-four hours the colon was 
completely filled, with no barium in the 
small bowel. The appendi.x was filled, fairly 
mobile, and tender, the tendcrnc-'^s being lo- 
cated directly over the appendi.x and chang- 
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ing with its position. At forty-eight hours 
the cecum was empty but the appendix was 
still filled, and tender. An opaque enema 
revealed a normal contour of the colon. 
There was no evidence of foreign bodies. 


pendix, which appeared chronically in- 
flamed, was removed. Convalescence was 
uneventful and three months later the cliild 
was still free from symptoms. 

Macroscopic examination of the appendbc 



Fig, l~A, Film made one hour after the barium meal. Note the dilated loop 
of small bowel in the lower left quadrant. 

Fig. l-B. Film of the same case made four hours after the barium meal. The 
dilated loop of bowel is still to be seen. 


Roentgen Diagnosis . — Adhesions around 
a loop of small bowel causing a partial ob- 
struction, and a pathologic appendix. 

On February 8, the patient was admitted 
to tlie hospital. The physical examination 
failed to reveal any findings. No abnormal 
abdominal movements were noted on inspec- 
tion. The urine was normal and tlje blood 
count showed 11,000 white blood corpuscles. 

Operation by one of us (L. J. G.) re- 
vealed a loop of small bowel which was par- 
tially obstructed and dilated, due to adhe- 
sions. It was discolored, resembling in 
appearance an old bruise. The adhesions 
were divided and normal peristalsis passed 
through tins segment of the ileum; the ap- 


showed marked fecal retention. Micro- 
scopic diagnosis: Chronic catarrhal appen- 
dicitis, Grade 2, with fecal retention and 
pressure atrophy. 

COMMENT 

Here was a case which might have been 
diagnosed as subacute appendicitis, the ap- 
pendix removed, and nothing further done. 
At operation, one would have been justified 
if he looked no farther. The same is true of 
the roentgen study. In these cases it is of 
importance to observe these patients hourly, 
paying particular attention to the appear- 
ance, motility, and position of the small 
bowel. 


EDITORIAL 


Lks’ J. Men\ille, M.D. . . . Editor 


Contents of RADIOLOGY copyrighted by the 
Rodiotogical Society of North America. 


STANDARDIZATION OF HOSPITAL 
X-RAY EQUIPMENT 

The Radiological Society of North Amer- 
ica has realized for some time the need for 
standardizing hospital X-ra}”^ equipment. 
The first constructive evidence of its inter- 
est in this regard was manifested at the last 
annual meeting of the American Hospital 
Association, which was held in New Or- 
gans, October, 1930. At this meeting the 
radiological Societ)’- presented by invitation 
an educational exhibit, consisting of a fully 
equipped X-ray department, representing the 
|lpe of X-ray apparatus found in a modern 
ospital of moderate size. This demonstra- 
tion was perhaps the first of its kind ever 
presented before such a large body of hos- 
pital authorities. 

Many inquiries were made concerning the 
nature and purpose of this exhibit, by su- 
perintendents of private, municipal, state 
and government hospitals, and also from of- 
^cials of the United States Public ITealth 
'-crvice. They were mainly interested in 
’nowing whether the Radiological Society 
could furnish specific information in regard 
^0 the type of necessary X-ray equipment 
*or hospitals of difTcrent sizc.s. It was mcn- 
^loticd l)y them that authoritative inforina- 
hon pertaining to hospital X-ray equipment 
''•as not available, .and that because of the 
prartical applic.ation of such knowledge .arrd 
also the responsibility involved in purchas- 
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ing such apparatus, they believed it should 
be the duty of some recognized body of ra- 
diologists to sponsor an investigation. They 
were of the opinion that such an investiga- 
tion should obtain accurate knowledge rela- 
tive to equipping hospitals with suitable X- 
ray apparatus, and that this information 
should be disseminated among the hospital 
autliorities and the medical profession of 
this countr 3 \ 

The Radiological Society assumed this re- 
sponsibility when it presented its exhibit at 
the meeting of the American Hospital As- 
sociation. It, therefore, behooves this Society 
to institute a survey which will ascertain the 
type of equipment used in the different X- 
ray departments of the various hospitals in 
this country. In this manner, first-hand in- 
formation would be procured in compiling 
valuable statistics for a study to standardize 
hospital X-ray equipment, and incidentally 
to acquire other valuable data of interest to 
the radiological and medical profession. 

Such an investigation would serve to veri- 
fy a current opinion that tlie purchase of 
X-ray equipment for a hospital is often 
made upon the recommendation of high 
pressure salesmanship, often without proper 
regard to the requirements and needs of the 
institution. It would not be surprising, 
therefore, to find that some of the hospitals 
have X-ray equipments in e.xcess of their 
needs, and others are inadequately fur- 
nished. For instance, it is not considered 
ncccss<ary for a 15-bed hospit.il to have a 
super-deep X-ray apparatus, because the de- 
mand for its use in such a small hospital 
would lie negligible. Tiierc can be no objec- 
tion to such a hospital owning this appara- 
tus, but if its purchase was made on the rec- 
ommendation that it was an indispensable 
piece of cfiuipment for a hospital of that 
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size, then an injustice has probably been 
done the institution. 

Incidentally, the investigation may reveal 
that some hospitals are equipped with only 
a portable machine or its equivalent, and 
some have no X-ray apparatus at all. It 
would be interesting to know, in an instance 
Avlierein a hospital was equipped with only a 
portable machine, whether its staff was ac- 
quainted with the prevailing situation, and 
also if the X-ray reports were considered 
accurate. 

The ultimate result of such an extensive 
investigation would be of momentous im- 
portance in its practical application to the 
standardization of hospital X-ray equip- 
ment, and would be a sure indication of an 
earnest desire on the part of the Radiologi- 
enl Society of North America to, actively 
co-operate in any enterprise in which or- 
ganized medicine is interested. 


DR- J. HUBENY, AS WE KNOW 
HIM^ 

The resignation of Dr. M. J. Hubeny as 
editor of Radioi.oc.y has come as a real loss 
lo the members of the Radiological Society. 

As members of the Publication Committee 
"c have been brought into close contact with 
Dr. Hubeny for many years, and this jour- 
’lalistic association is one we shall sever with 
Ibe feeling of deep regret. 

R is easy now, when the success of our 
.Tournal is assured, to forget the years of 
unremitting toil which have been given to it. 

the many vicissitudes through which it 
^’as passed. Some of us will recollect the 
tniie when we were faced with such difficult 
problems that it seemed as if we might not 
l>c able even to survive. The journal was 
faced with litigation, and we had no funds 

for j-iiMication Jilnr 17, I'l.ll. 


with which \ve might fight for our rights; 
we were without the proper records, and 
were quite in the dark as to how we might 
best carry on, so that it might be edited with 
experience ; and, further, we had still a rep- 
utation to make ere we could command the 
respect, attention, and support of the radio- 
logical field. 

To find someone who was able and willing 
to take over this stupendous task, and build 
us up a new Journal, under such handicaps, 
was no light undertaking, and it was a ver}^ 
fortunate, opportune, and wise selection that 
saw in Dr. Hubeny the man we needed. We 
may w'ell congratulate ourselves that in the 
days of such difficulty we had found one 
Avho was willing to give of himself so gen- 
erousl}", in time, in energj', and in money, 
that he might succeed in the task to which 
he had set himself. 

Such a condition might well strain the 
reputation of the best of men, as it needed 
, not only editorial ability, but great skill in 
handling this most difficult situation. But in 
spite of these trying circumstances Dr. Hu- 
beny was persuaded to accept the post, and 
henceforth he made it his own work, with 
such results as we all know. It is due to his 
untiring efforts and singular ability that we 
have a Journal to-day of which we may well 
feel proud. 

In the beginning he was immediatelv 
faced with the most strained situations, and 
only by his own grace and acceptability were 
they overcome, winning over to us many 
who later have given us much good service. 
Along with the officers he shouldered our le- 
gal troubles, and, at more cost in time and 
money than we shall ever know, never rested 
until he had freed us from the stigma of 
litigation, and the Society had won the right 
to publi.'^h its own Journal, 

But most of all may we appreciate his 
work as editor-in-chief of Radiologv. In 
splendid anonymity he has remained in the 
background and we sec only the fine contri- 
butions from Jiiany illustrious sources. It 
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Fig, 2. This exhibit was divided into three sections: (1) the ofiice of the roentgenologist, containing, besides the usual office furniture, a filing 
cabinet for films and an 'K-T:xy illuminator upon which was displayed many interesting films obtained from New Orleans hospitals; (2) the develop- 
ing room» equipped with electric dryer, time clock, and other appliances used in developing X-ray films; (3) the examining and treatment room, con- 
taining apparatus modern in design and efficiently arranged On the walls were displayed numerous interesting placards, furnished by Dr. 1. S. Irosticr, 
explaining the dangers to which patients expose themselves when being examined or treated rocntgcnologically by non-mcdical men. 
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has taken years of the most patient work to 
win us the regard in which we now stand. 
Of the drudgery of that work, of the great 
persistence it required, especially during 
those early years, we know nothing. The 
results are apparent to us all, and we may 
well take this opportunity of congratulating 
Dr. Hubeny on the success of his editorship 
of the Journal as we see it to-day'. For it is 
to his unselfish devotion alone that we owe 
its success. We acknowledge our debt to 
him, and realize that in losing him we lose 
an editor of outstanding ability and a guide 
whose hand we shall miss. 

To have been associated -with Dr. Hubeny 
IS to have felt an ever-increasing respect for 
him. We see in him a man who has com- 
mitted himself with fortitude to tlie high 
purposes of this life, and has accepted the 
challenge offered to all of us. As he goes 
forward with single aim to accomplish his 
life work he will carry' with him our esteem 
and regard, and tire best wishes of his fel- 
low-members of our Society. 

Publication Committee, 

Dr. W. H. lilcGuFFiN, Chairman, 
Dr. R. H. Stevens, 

Dr. R. J. May. 


announcements 

SECTION ON RADIOLOGY OF 
AltlERICAN I^IEDICAL 
ASSOCIATION 

^ pic Section on Radiology' at the Philadel- 
phia meeting held tlirce morning sessions: 
"0 sessions were devoted to diagnostic 
naiiology, the third to radiotherapy, 
gj ^ the therapy session. Dr. Sosman, of 
O'ton, spoke on xanthomatosis in Ixine, dc- 
ing both tlie diagnosis and the treat- 
‘Cnt with X-ray, which is empirical, but 
'll ts in certain beneficial effects. 


Dr. J. Thompson Stevens, of Montclair, 
N. J., read a paper giving his results in a 
large series of cases of hyperthyroidism. 

Dr. G. E. Pf abler, of Philadelphia, spoke 
on the treatment of cancer of tire lip. He 
mainly' uses electrocoagulation or radium on 
the primary lesion and gives A'ery' intensive 
doses of radium or high voltage therapy 
over the surrounding area and the regional 
h'mphatics. Dr. Pfaliler showed many bril- 
liant results which he has secured by' this 
treatment. 

Dr. Howard A. Kelly', of Baltimore, read 
a paper on the radiation treatment of men- 
strual disorders. Dr. Kelly' stressed the 
necessity of complete and accurate diagnosis 
before such treatment is given. In dys- 
menorrhea in y'oung girls the prospect is not 
very encouraging. In excessive bleeding 
around the menopause, either from small 
fibroids, or in cases in which no gross dis- 
ease is demonstrable, the results are excel- 
lent Dr. Kelly’s paper and Dr. C. C. 
Norris’ discussion were listened to with 
much interest. 

Dr. Isaac Levin, of New York, gave his 
results in cancer of the breast treated witli 
a combination of surgery' and radiotherapy. 

Dr. Ira I. Kaplan, of New York, reported 
his method of treating advanced cases of 
cancer of the rectum at the Bellevue Hos- 
pital. One gatliered tliat Dr. Kaplan pre- 
ferred contact applications of radium witli- 
out colostomy or other surgical operation 
for this type of case. 

The Chairman’s address, while not deliv- 
ered at this session, was on a therapeutic 
subject, "Accuracy in Roentgen-ray Dos- 
age.’’ Dr. Erskine stressed the importance 
of accurate measuring devices for Iwtli 
superficial and deep roentgen-ray treatment 

The diagnostic papers began with one by 
Dr. A. B. Moore, of Washington, D. C., on 
the roentgen diagnosis of chronic appendi- 
citis. The point on which Dr. Moore laid 
particular emphasis was the value of fixa- 
tion as a sign and the tcclinic of tlie various 
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fluoroscopic procedures necessary to elicit ward displacement of the 
this sign. 


Dr. Maurice Dwyer, of Seattle, Washing- 
ton, read a paper on the results of cholecys- 
tectomy, which, incidentally, included a com- 
parison of the roentgen diagnosis with the 
operative findings. It also included a com- 
plete follow-up on cases operated on, with 
a tabulation of results as regards relief from 
the symptoms of which the patient had 
complained pre-operatively. In his series 
about 50 per cent of the patients had com- 
plete relief from operation. 

Dr. John L. Kan tor, of New York, spoke 
on anomalies of the duodenum and colon 
and tlieir relation to normal function. The 
demonstration was exhaustive and included 
all types of malformation, from those hav- 
ing only anatomical significance to those 
which demand immediate relief by radical 
measures. 

Gastric polyposis was dealt with by Dr. 
B. R. Kirklin, of tire Mayo Clinic. He 
showed examples of all the various types, 
from tire small single polyp to the very ex- 
tensive general polyposis, stressing the point 
that malignant degeneration may occur in 
these polyps. 

The relation of accessory nasal sinus in- 
fection to lung symptoms was discussed by 
Dr. John D. Osmond, of Cleveland, Ohio. 
He pointed out the frequency with which 
pulmonary tuberculosis is suspected or diag- 
nosed when the actual patholog)’^ is in the 
nasal sinuses. 

Dr. Ernest A. Kraft, of Chicago, read a 
paper on melorheostosis (Leri), an unusual 
type of abnonnal bone proliferation. He 
reviewed the literature and reported two 
cases of his own which demonstrated very 
well this rare bone disease. 

Dr. Samuel Brown, of Cincinnati, Ohio, 
gave a very interesting discussion on patho- 
logic conditions of the diaphragm. He pre- 
sented what he believes to be a new sign of 
subdiaphragmatic abscess, namely, an up- 


posterior part of 
the diaphragm, shown, of course, only in 
the lateral view. 

Dr. John T. Farrell, Jr., of Bhiladelphia, 
presented a very complete study of the chest 
in cases which had been operated on for lung 
abscess. A tliorough follow-up in cases of 
this sort is not often available and a shtdy 
of the material presented by Dr. Farrell will 
be very helpful. 

Dr. E. C. Vogt, of Boston, presented an 
original research in the X-ray study of the 
bones of children suffering from lead poi- 
soning. Dr. Vogt showed many films dem- 
onstrating a deposit of metallic lead near the 
ends of the long bones in tliis disease. He 
also showed the disappearance of this dense 
line in the bones as the children recovered 
from the disease. Study of the bones in 
children who have died from the disease 
proves that the characteristic dense line 
shoum on tlie X-ray film is actually due to 
lead and not to some alteration in the nor- 
mal mineral salts of the bone. Dr. Vogt 
warns against confusing this line of opacity 
with the similar change seen in healed 
rickets. 

Dr. I. S. Trostler, of Chicago, read a very 
timel)’^ paper stressing the importance of 
making X-ray reports comprehensive, accu- 
rate, and intelligible to the referring phy- 
sician. 

Dr. Robert B. Taft, of Charleston, S. C, 
presented a paper on roentgen diagnosis of 
mastoiditis, mostly in children. He dis- 
cussed the difficulties of making satisfactory’ 
examinations in young patients and demon- 
strated his owm technic for this purpose. 

All the sessions were well attended and 
the program appeared to hold the attention 
of those present. The success of this meet- 
ing must be a source of great satisfaction 
to tliose of our confreres who worked so 
liard to establish this Section on Radiolog}’. 

G. W. Grier, M.D., Secretary. 
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PENNSYLVANIA RADIOLOGICAL 
SOCIETY 

The Sixteentli Annual Meeting of the 
Pennsylvania Radiological Society was held 
in AIcKeesport, ]\Iay 13 and 14, 1931, with 
an excellent program given by essayists rep- 
resentative of tlie radiologists of the State. 
The guest speakers were J. L. Weather- 
wax, M.A., and Charles Robb, of Philadel- 
pliia, and J. A. Bargen, i\LD., of Rochester, 
Minnesota. 

The officers of the Pennsylvania Radio- 
logical Society are; A. R. Snedden, M.D., 
of AIcKeesport, President; J. J- Singer, 
M.D., of Greensburg, First Viee-president; 
W. J. Sterrett, M.D., of Pittsburgh, Second 
Vice-president; W. E. Reiley, M.D., of 
Clearfield, Secretary-Treasurer ; G. D. Bliss, 
M.D., of Altoona, Editor. The Radiologi- 
cal Society of North America is proud to 
.say that all of these physicians are among 
its members. 


THE ST. LOUIS MEETING 

RAILROAD IXFORM.VTIOX 

The passenger associations throughout 
the United States and Canada have author- 
ir.cd a rate of one and one-half fare for the 
round trip to the St. Louis meeting of the 
Padiological Society of North .\tnerica for 
the benefit of members of the Society and 
dependent members of their families, who 
will attend the .'Vnnual Meeting next Win- 
ter. 

In order to have the benefit of a return 
rate of one-half fare, it will be necessary for 
each member to secure a Certificate from 
the railroad ticket agent when purchasing a 
ticket to St. Louis. The Certificate must be 
deposited with your Secrctan.' at the regis- 
tration desk upon arrival at the meeting. 
After 150 of these Certificates have been 


deposited they will be signed by your Sec- 
retary and validated by the representative 
of tlie railroad company, after which they 
ma)-^ be reclaimed by^ their owners and will 
be honored for one-half the return trip fare. 

If the ticket agent at the member’s home 
city does not have Certificates, each member 
should secure a receipt or information 
where such Certificate can be obtained. It 
would be well for all members expecting to 
attend the St. Louis meeting to see their 
railroad agents soon and ask that they se- 
cure Certificates in advance. 

While the railroads are granting these 
greatly reduced rates for many' meetings 
and conventions, the statistics of railroads 
show that tlie number of occasions attract- 
ing a number of 150 or more persons by' rail 
is gradually decreasing. We have repre- 
sented to the railroads that reduced rates are 
essential to the success of our meeting, and 
the railroads are glad, of course, to co- 
operate in an effort to make it so, but in 
many cases the small number of tickets sold 
by the railroads would seem to indicate that 
members individually are little concerned as 
to whether or not the reduced railroad rates 
are available, since they' are more and more 
using other means of transportation in trav- 
elling to and from the places of meeting. 
This, of course, works to the di.=advantagc 
of their fellow-members, particularly' where 
arrangements have been authorized on the 
Certificate plan and the special rate on the 
return trip is dependent upon the presenta- 
tion of 150 or more Ccrtificatc.s. It has 
frequently happened that a hundred or a 
hundred and twenty-five have travelled by- 
rail, paying full fare on the going trip with 
the expectation of securing one-half fare re- 
turning. while the remainder of those at- 
tending the meeting have used automobiles 
or buses and thus made it impossible for 
those who actually travelled by rail to secure 
any reduction. Fortunately, this has never 
occurred in connection with our meetings 
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but I am making tliis communication so that 
it may not occur at St. Louis. 

Therefore, as the carriers have complied 
with our request and have authorized these 
special rates for those attending the meet- 
ing of the Radiological Society at St. Louis 
I sincerely trust that all members will travel 
by rail so that the railroad ticket sale and 
registration of Certificates will be sufficient 
to permit of the return trip at one-half fare. 

I. S. Trostler, M.D. 


THE AMERICAN COLLEGE OF 
PHYSICIANS 

The American College of Physicians will 
hold its Sixteenth Annual Clinical Session at 
San Francisco, with headquarters at the 
Palace Hotel, April d-8, 1932. Following 
the Clinical Session, a large percentage of 
those attending will proceed to Los Angeles, 
where a program principally of entertain- 
ment will be furnished April 9, 10, and 11. 

Announcement of the dates is made par- 
ticularly with a view not only of apprising 
physicians generally of the meeting, but also 
to prevent conflicting dates with other so- 
cieties that are now arranging their 1932 
meetings. 

Dr. S. Marx White, of Minneapolis, is 
President of the American College of Phy- 
sicians, and will arrange the Program of 
General Sessions. Dr. William J. Kerr, 
Professor of Medicine at the University of 
California Medical School, San Francisco, 
is General Qiairman of local arrangements, 
and will be in charge of the Program of 
Clinics. Dr. Francis M. Pottenger, of Mon- 
rovia, is President-elect of the College, and 
will be in charge of the arrangements at Los 
Angeles. Mr. E. R. Loveland, Executive 
Secretaiy^ 133-135 S. 36th Street, Philadel- 
phia, Pa., is in charge of general and busi- 
ness arrangements, and may be addressed 
concerning any feature of the forthcoming 
Session. 


REPRINTS OF CASE REPORTS 
We are happy to announce that, tlirough 
the generosity of tlie Chemical Foundation, 
Radiology is able to furnish 100 reprints 
(without covers or envelopes) to autliors of 
Case Reports, upon request. In the past this 
seridce was of necessity reserr-ed to the au- 
tliors of papers of fuller lengtli. 

We hope our readers will interpret this 
as a desire on the part of Radiology to co- 
operate with them to tlie fullest extent in the 
building up of an extensive Case Report 
Department. 

H. P. Doub, M.D. 

Associate Editor for Case Reports. 

IN MEMORIAM 

JOHN ROBERT KELLEY 
1871-1931 

John Robert Kelley, a well known and 
highly respected pioneer in the manufacture 
of roentgen apparatus, passed away on April 
23, 1931, in his sixtieth j'car. 

He was born in Thessalia, Virginia, 
where, as a boy, he experimented in teleg- 
raphy and learned to send and receive 
Morse code. He also worked for a few 
years as a commercial telegrapher. He 
entered commercial life, yet studied and 
experimented in electricity, because he had 
become deeply interested in the discovery 
of Roentgen. In fact, he used all his means 
and spare time in X-ray experiments. 

■ In 1902 he 'moved to Covington, Ken- 
tucky, where for months he sought to in- 
terest men in financing a factory for the 
manufacture of X-ray apparatus. Shortly 
after meeting Albert B. Koett, a partnership 
was formed and a factory started in a small 
shed-like structure. The business prospered 
so that the firm soon moved to larger quar- 
ters and again enlarged, after a short inter- 
val, until finally tlie factory of the Kelley- 
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Koelt Manufacturing Company was built 
and occupied. 

It is the writer’s belief that this firm’s in- 
terest in radiology did much to foster and 
advance the knowledge of apparatus in tlie 
early days when little was known of the 
possibilities, characteristics, and dangers of 
the machinery^ of the then young science. 
Much of the apparatus used in the field 
hospitals of the U. S. Medical Corps during 
the World War was designed by “Bob” 
Kelley and produced by his firm. 

He was an enthusiastic motorist and ad- 
vocate of good roads, at the time of his 
death being President of the Northern Ken- 
tucky IMotor Club. Although not a politi- 
cian, his sendees were much in demand by' 
political and governmental bodies. Gover- 
nor F. D. Sampson appointed him to the 
Kentucky State Progress Commission and 
his associates in this body immediately 
elected him Vice-chairman. He had recently' 
been elected Chairman of the Executive 
Committee of the Summit Hills Country' 
Club. He was also an entliusiastic avia- 
tor, having made numerous more or less 
e.\tcnded flights. In local affairs his keen 
foresight and broad know'ledge were much 
sought after, witli the result that at various 
tunes he occupied numerous public positions 
of responsibility and prominence. He had 
been honored in tlie various Masonic bodies. 

Hon. F. D. Sampson, Governor of Kcn- 
^ocky, in a proclamation closing the State 
ofliccs for tlie funeral, said in part: "Col. 
Kelley, as Vice-chairman of the Kentucky 
Progress Commission, has rendered asignif- 
icant, public-spirited service to Kentucky', de- 
moting almost his entire time at a sacrifice 
of business and the calls of other civic or- 
Rnuizations to a whole-hearted, unselfish ef- 
fort to promote the welfare, advancement, 
'■mud prosperity of his beloved State. 

deceiving and seeking no remuneration. 
■ pending unstintedly of his means and 
energy, jeopardizing his very life in a 


patriotic cause that his keen vision saw must 
be vigorously prosecuted and sustained to 
raise the status of his State to tlie proper 
place in the Nation, Col. Kelley has rendered 
an invaluable serv'ice to the Commonwealth 
of Kentucky and to his fellow-citizens.” 
Other tributes of similar ty'pe were rendered 
by' Charles Eugene Clark, a prominent Com'- 
ington attorney', and the newspapers of 
Covington (Kentuclcy') and Cincinnati 
(Ohio), showing the high regard in which 
he was held. 

Although “Bob” knew that he had an 
inoperable gastric carcinoma, his morale 
was such that he mvas not heard to complain, 
and as recently' as the last meeting of the 
Radiological Society' in Los Angeles, last 
December, he was actively' interested in tlie 
meeting and joined his many' friends in the 
events of that occasion. He had been pres- 
ent at every' meeting of this Society and ac- 
companied all tlie pilgrimages and tours ex- 
cept the last California train. 

He was a reliable business associate, a 
good citizen, a cheerful, agreeable com- 
panion and friend, and in every way a fine 
gentleman. 

I. S. Trostler, M.D. 


BOOK REVIEWS 


’Practical X-ray Treat.ment. By Ar- 
thur W. Erskine, M.D., Cedar Rap- 
ids, Iowa. Pages 116, with numerous 
charts and illustrations. Bruce Pub- 
lishing Company, Saint Paul, Itlinnc- 
sota, 1931. Price $3.50. 


This book, which the author says is not 
written for expert roentgenologists, takes up 
in a practical way the use of three routine 
technics (two at l55 and one at 200 kilo- 
volts) in roentgenotherapy. The auUior has 
set down his personal opinions, has avoided 
controversy about mctliods, and has. 
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throughout the whole book, emphasized ac- 
curacy in treatment so that both underdos- 
age and overdosage may be avoided. 

The main body of the book (the first 66 
pages) talces up — in order — current, appara- 
tus and protection, measuring instruments, 
factors affecting skin dosage, factors affect- 
ing the depth dose percentage, and standard 
technics from a non-mathematical, descrip- 
tive, physical point of view. There, then, 
follows a chapter on the skin dose (pages 67 
to 74), on the effects of roentgen rays on 
tissues (pages 75 to 80), on skin diseases 
(pages 81 to 91), on non-malignant condi- 
tions (pages 93 to 100), and finally one on 
the roentgen-ray treatment of malignant 
conditions (pages 101 to 112). 

The presentation of the physical side of 
the “moderate voltage” technics merits spe- 
cial commendation because most other texts 
on roentgenotlierapy have glossed over this 
very important subject. 

The make-up of the book leaves nothing 
to be desired and is in perfect accordance 
with the publisher’s high standard. 

It is hoped that in future editions more 
space will be allotted to a discussion on the 
quality of roentgen rays and that some notes 
on valve rectifiers and autoprotecting tubes 
will be included. From the clinical point of 
view it seems that the treatment of lympho- 
blastoma should be emphasized more, that 
the chapters on cancer of the uterus and on 
sarcoma should be enlarged, that something 
about tumors of tlie testis should be includ- 
ed, and tliat the whole section on treatment 
of cancer should be expanded to about twice 
its present length. 

This book will appeal to the student who 
is already familiar with tlie fundamentals 
of roentgen therapy but who is not quite 
ready to delve into the complexities of tlie 
mathematical and physical aspects of treat- 
ment, and to anyone seeking practical, useful 
information that will enable him to do good 
treatment work away from a large institu- 
tion with its wealth of facilities. 


Tecnica Radiodiagnostica. By Prof 
M. PoNZio, Director of the IMaurizian 
Radiological Institute of Torino, Tu- 
rin, Ital 3 ^ A volume of the Collection 
of Medical Manuals, published by the 
Unione Tipografico, Turin, Italy, Au- 
gust, 1930. With 350 figures in the 
text and 96 half-tone illustrations. 


This concise book of nearly five hundred 
pages covers the ground of roentgen physics 
and diagnosis. The General Section of 158 
pages discusses tire nature of the X-ray; 
various types of generating apparatus and 
tubes; methods of measuring X-rays; acces- 
sorjr instruments, including the latest com- 
pressor diaphragm; an adequate discussion 
of the Bucky diaphragm, with a description 
of Potter’s work to perfect and utilize 
Bucky’s idea, and many other data relative 
to the technical side of X-ray work The 
author offers an excellent scheme of classi- 
fication for a radiographic librar}'. The 
second part of the book, comprising the re- 
mainder of 438 pages, is devoted to a dis- 
cussion of clinical radiological diagnosis, 
which is notable for its completeness, con- 
sidering the small compass of the work. The 
illustrations are excellent, especially those 
whicli are included in the tables printed on 
special paper as inserts. The final chapter is 
devoted to the localization of foreign bodies. 

James T. Case, M.D. 


Maladies de l’ Appareil Respiratoire. 
Pathologic medicale, tome III._ Collec- 
tion de Precis Medicale. Written by 
Fernand Bezancon, Marcel Labbe, 
Leon Bernard, J. A. Sicard, A. 
Clerc, P. Emile Weil, A. Philibert, 
S.-I DeJong, a. Sezarv, Pasteur 
Vallery-Radot, Th. Alajouanine. 
Ch. Foix, G. Vitry, M. Bloch, Jean 
Paraf, Andre Bloch, J. Thiers. 
Second Edition, 1931. Masson and 
Companj’-, Paris. Pages 747, manj’ il- 
lustrations and 36 roentgenographic 
plates. Price 70 francs. 
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This compact book is the third volume of 
a series of short treatises on different phases 
of medical patholog}’- designed to give to the 
student and practising physician a summary 
of tlie latest ideas on diseases of tlie respir- 
ator)- apparatus. The size, typography, 
cliaracter of illustrations, and general book- 
manship are in keeping with the purpose of 
the work. An excellent index is provided. 
The clinical and pathologic descriptions of 
the different varieties of respiratory diseases 
are excellent. Unlike many other even more 
important text-books, of which a common 
fault heretofore has been to neglect the ra- 
diologic aspects of the diseases treated and 
to overlook the diagnostic and therapeutic 
assistance which radiology has been shown 
to furnish in many such diseases, this work 
incorporates such information in a satis fac- 


tor)”- manner. Especial attention is given to 
tlie infectious and other inflammator)- dis- 
eases, The discussion of asthma in general 
is adequate. The only important defect is 
that so little space is given to description 
and discussion of intrathoracic tumors. For 
instance, carcinoma of tlie lung is dealt with 
in sixteen pages interpolated between tlie 
two parts of the book dealing with the acute 
and chronic respiratory diseases, respective- 
ly, and only a little over one page is devoted 
to mediastinal tumors. Therefore, it may 
be said that while the autliors have done 
ample justice to the acute and chronic re- 
spirator)” inflammations, the injustice done to 
intrathoracic tumors in general constitutes 
a glaring defect. In every other respect, 
however, the work is to be commended. 


A CORRECTION 

llic paper entitled “The Story of the 
First Roentgen Evidence,” by Sanford 
Withers, ^I.D., of Denver, Colorado, was 
rend before tlie Radiological Society of 


North America at the Sixteenth Annual 
Meeting, at Los Angeles, Dec. 1-5, 1930. 
A footnote to this effect was inadvertently 
omitted when the paper was published in 
Radiology, July, 1931, XVII, 99. 
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ABDOMEN 

Ossification in a Laparotomy Wound. 
Philip G. Silver. Can. Med. Assn. Jour., 
March, 1931, XXIV, 414. 

This is a case report of a development of 
true bone in an abdominal wound, following 
cholecystectomy. 

Ten days following the operation, the pa- 
tient felt soreness in the upper end of the 
abdominal wound. Three weeks later a small 
pocket of pus was found in the upper end of 
the abdominal incision, and was evacuated. 
Shortly afterward, induration began to be no- 
ticed in the wound. This became steadily 
more pronounced until the scar became as hard 
as bone. Radiographs were taken six weeks 
and two months after the operation, but there 
was no evidence of calcification on either occa- 
sion. Three months after the operation, the 
first sign of calcification was seen on a radio- 
graphic film. On account of pain and result- 
ing disability, the calcified area was removed 
and found to be a piece of bone 12 cm. in 
length and 4 cm. in width. It apparently had 
originated in the aponeurosis and not in the 
rectus muscle Itself. 

The author discusses the various theories as 
to the genesis of myositis ossificans. Prac- 
tically all of these theories are elaborations of 
one or the other of the two opposing basic 
theories, the “periosteal” theory and the theory 
of “true metaplasia.” The periosteal theorj^ 
assumes that the newly formed bone in the 
muscle arises from the periosteum of a neigh- 
boring bone. The theory of true metaplasia 
assumes that connective tissue cells present in 
the fibrous tissue septa of muscles may, under 
certain conditions, develop into true bone- 
forming cells. 

In the case of bone forming in laparotomy 
wounds, the periosteal theory is hardly appli- 
cable, and one is obliged to consider other fac- 
tors. The view generalU' accepted is as fol- 
lows; The Hneffi transversas, representing the 
remains of the extension forward of the ribs, 
and the white line representing the prolonga- 
tion downward of the sternum, may sometimes 
contain osteogenic elements. These elements. 


Ijdng dormant tliere, are stimulated by injury 
to proliferate, and new bone is formed. 

L. J. Carter, id.D. 


A Case of Pyloric Stenosis Due to Pan- 
creatic Cysts. E. Furrer. Schweiz, med. 
Wchnschr,, Feb. 14, 1931, LXI, 162. 

This is a case report of a patient who, for 
two years, had pain in the upper abdomen 
often accompanied by vomiting, especially 
after the morning meal. A roentgen exam- 
ination demonstrated a large filling defect in 
the region of the pydorus ; this was interpreted 
as a carcinoma. On operation, a large thick- 
walled cyst of the head of the pancreas was 
was disclosed. 

H. C. OCHSNER, M.D. 


A Contribution to the Diagnosis in Vivo 
of the Situs Inversus of the Abdominal 
Organs : Report of Three Cases. A. Deter- 
mann. Rontgenpraxis, March 15, 1931, III, 
261. 

Three cases of partial situs inversus of the 
abdominal organs are described. The chest 
organs were in normal position. Although it 
is possible to make a definite statement as to 
the position of the stomach, duodenum, gall 
bladder, and colon by roentgenographic means, 
the position of the liver and spleen cannot be 
made witli certainty in all cases. 

H. W. Hefke, M.D. 


Acute Pyopneumothorax: A Case in an 
Infant Aged Nine Weeks. Julian L. Rogatz 
and Albert Rosenberg. Am. Jour. Dis. 
Child., May, 1931, XLI, 1104-1110. 

After a careful review of the literature, the 
authors found only one case, in addition to 
their own, of acquired acute pyopneumo- 
thorax, proven by autopsy observations, in 
infants under three months of age. 

A bedside roentgenogram showed pneumo- 
thorax of the left side, with vertical and 
horizontal bands, which suggested the appear- 
ance of a diaphragmatic hernia. The heart 
and mediastinum were slightly displaced to the 
right. Twenty-four hours later, following a 
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barium meal, a roentgenogram showed the 
pneumothorax to' be increased in size. A Y- 
shapcd shadow noted was found, at autopsy, 
to have been due to adhesions. The barium 
was seen in the stomach below the diaphragm, 
thus ruling out the possibility of diaphragmatic 
hernia. The etiolog}’ was attributed to furun- 
culosis, the onset of which was noted at the 
age of four weeks. 

F. B. M.-vndeville, M.D. 

The Importance of Roentgenographic Ex- 
aminations in Acute Cases of Circumscribed 
or Diffuse Peritonitis. Anders Westerbom. 
Surg., Gynec. and Obst., April, 1931, LII, 
804-814. 

In order that the patient ma}' not be subject- 
ed to a long procedure, the abdomen and tho- 
rax are fluoroscoped and films made without 
the aid of a barium enema ; however, if nec- 
essary, one is given. The patient is placed in 
the supine position and the diaphragm is stud- 
ied for iiiobility. He may be turned from side 
to side, in order to bring out suggestive areas 
in the abdomen. Inflammatory' processes in the 
n xlomen give the appearance of increased gas 
nnd fluid content, with diminished motility of 
t le intestine. Fluid level may be determined, 
nnd large homogeneous shadows may be sur- 
rouiuled by gas-filled intestinal coils. 

\ith the barium enema, an abscess may 
• lou an impression on, or compression of, the 
ntCitiiial lumen, which may have an even or a 
JO'-gcr Outline, diminished motility of the 
jnp exudate in the phreni- 

’^'ostal sinus. In some cases, the disappear- 
^ of the shadow of the psoas is noted, 
ase histories and reproductions of roent- 
'logi-anis illustrative of these points accom- 
the paper. 

D. S. Child.s, AI.D. 


appendix (DIAGNOSIS) 

» '^ Radiological Diagnosis of Chronic 

pen icitis. Paul Jacquet and Leon Gaily. 
316-37?^'^ March 14, 1931, XXXIX. 

have found the radiological di- 
■'■!i‘l oppendicitis to be accurate 

*' ‘ technic employed by them 


depends upon tlie examination of the terminal 
ileum and cecum six hours after tlie ingestion 
of a meal containing 200 gm. of barium. 

Localhaiion of the Site of Tenderness . — 
Often tenderness ascribed clinically to the ap- 
pendix is found to be due to pelvic cellulitis, 
neuralgia of the visceral plexus, pelvic ade- 
nopathy, and, most frequently, pain referred 
to the abdominal wall from some viscus, such 
as the bladder. The tenderness elicited b}- 
pressure must coincide xvith the internal bor- 
der of the cecum, as revealed on the screen, 
and follow it in all positions before it can be 
ascribed to the appendix. 

Delay at the Ileoeeeal Junetion. — In the 
normal subject the barium fills the ascending 
colon to the hepatic flexure in six hours, only 
a small residue being visible in tlie ileum. If 
the appendix is affected, there is a residue in 
the ileum, at least equal to that alread}' in the 
colon, and the ileum is h}'pertonic, the barium 
being massed in isolated loops. Delay at the 
ileocecal junction of twenty-four hours or 
more has been found to be only rarely associ- 
ated with chronic appendicitis, and is more 
often due to organic stenosis, caused by can- 
cer of the ileocecal region, tuberculosis of the 
cecum, or adhesions. 

Ileoeeeal Spasms. — These have not been en- 
countered, except in cases of appendicitis. 
Sometimes they take the form of general con- 
traction of the cecum and ascending colon, 
and occasionally are localized. They may be 
visible without palpation, but often may be 
evoked by pressure on the site of tenderness, 
and their presence may be demonstrated on 
the film by the maintenance of a moderate de- 
gree of compression, by means of a small air 
cushion. A contraction in the cecum is often 
seen on the lateral border, opiwsite the tender 
point, and is analogous to the incisura oppo- 
site a gastric or a duodenal ulcer. Tlie ileal 
spasms are essentially localized and transitorx-. 

Visualization of the Appendi.v. — ^Tbc appen- 
dix is rarely visualized at six hours, and can 
more often be seen filled at twelve or twenty- 
four hours, when the cecum is on the point f)f 
emptying. A'ahiable confinnalion is obtained 
if the appendix and the .site of tenderness are 
found to coincide, but this is not indisiKnsable. 

Pyloric Irrepularity. — ^Tlie stomach often 
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empties irregularly, although appearing to 
empty rapidly ; at six hours a residue is still to 
be seen in it, while at other times, although at 
first inactive, it is found to have evacuated the 
meal in one or two hours. Generally, when 
there 'is abnormal behavior both at the pylorus 
and the ileocecal junction, the authors have 
found the appendix to be at fault. 

Chakles Wboth, M.B., D.M.R.E. 


BLADDER 

Bladder Diverticula and Their Surgical 
Removal. J. S. Eisenstaedt. United States 
Vet. Bureau Med. Bull., April, 1931, VII, 
313. 

The author believes that increased intra- 
cystic pressure, due to obstruction or infection 
or both, is an important factor in the forma- 
tion of diverticula, in congenitally weakened 
regions of the bladder rvall. The most fre- 
quent site of the occurrence of these hernia- 
tions is in the vicinity of the ureteral orifices. 
The size may var)' from a cavity containing a 
few c.c. to one containing several liters. 

In the series of cases reported by the author, 
microscopic examination of the walls of the 
diverticula revealed that all layers of the 
bladder wall were represented. In the pres- 
ence of prolonged infection the walls were 
found to be markedl}' thickened. However, 
as a result of stretching, some of the cases 
showed thinning of the walls with flattening 
of the lining epithelium. 

Infection of a diverticulum frequentlj'^ oc- 
curs, and, because of the location of the cavity 
and its narrow contracted orifice, it is almost 
impossible to overcome the invading organ- 
isms. Other associated conditions are calculi, 
or tumors, found within the diverticulum. 

Vesical diverticula are usually syniptomless 
unless infected. No characteristic symptoms 
are observed and they appear as various dis- 
turbances of urination, depending on asso- 
ciated pathology. The diagnosis is made by 
cystoscopy and cystography. A series of 
cystograms affords the best method of accu- 
rate diagnosis, especially in those cases in 
which cystoscopy is impossible or difficult.^ In 
some cases it is found possible to coil a 
shadowgraph catheter in the cavity. Subse- 


quent roentgenographic studies give valuable 
information regarding the size and location of 
the diverticulum. Intravenous urography, 
likewise, should be especially valuable in e.v- 
amining cases in which instrumentation is dan- 
gerous. Roentgen-ray exposures should be 
made in supine, lateral, and semi-lateral posi- 
tions. Stereoscopic films are also valuable 
aids. 

The treatment of diverticula of the bladder 
is complete surgical removal unless the gen- 
eral condition of the patient prohibits opera- 
tive interference, 

J. N. Ane, M.D. 


Bladder Tumor: Survey of Fifty Cases. 
R. F. Mathews. Am. Jour. Surg., February, 
1931, XI, 343-353, (Reprinted by permis- 
sion from British Med. Jour., May 9, 1931, 
No. 3,670, p. 86 of Epitome of Current Med- 
ical Literature.) 

The author defines three groups of bladder 
tumors: (1) growths, either papillomatous or 
pedunculated, which project well into tlie 
bladder; (2) sessile growths which spread lat- 
erally along the bladder mucosa and project 
less into the bladder, and (3) infiltrating 
growths, which invade every layer of the blad- 
der and of the surrounding bladder tissue. 
Bladder tumors are either benign, the papil- 
loma being the most common of tliis type, or 
malignant, such as malignant papilloma, papil- 
lary^ carcinoma, adenocarcinoma, and epithelio- 
ma, The benign papilloma is always intraves- 
ical and begins as a tiny excrescence on the 
surface of the epithelium. Later on this fre- 
quently' becomes malignant, with thickening of 
the epithelial layers, multiplication of the 
lay’ers, and fusion of the papillae. Bladder 
tumors are most common in the region of the 
trigone and ureteral orifices, and occur in 
males and females in the proportion of 4 to 1. 
Secondary effects of bladder tumors are bleed- 
ing, obstruction in the ureter or urethra, 
necrosis, ulceration, encrustation, stone forma- 
tion, infiltration of the bladder wall, and infec- 
tion. 

Painless hematuria is usually’ the first and 
only' symptom, occurring in 90 per cent of 
cases. It is generally intermittent, and cys- 
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toscopy should be undertaken at a time when 
the bleeding has stopped in order that the 
tumor may more easily be identified. Treat- 
ment depends on the nature and location of 
the tumor. Excision or resection does not re- 
lieve the condition, and in some cases aggra- 
\-ates the symptoms, there being superadded 
implantations and metastasis. 

Radium in the form of radon seeds, used in 
conjunction with other methods of treatment, 
has proved satisfactory^ High frequency' cur- 
rent through tlie cystoscope, or by suprapubic 
operation, has worked well in apparently hope- 
less cases, and for benign growilis fulguration 
v.’itli the bipolar high frequency current is the 
treatment of choice. Deep X-ray’ therapy' can 
be used successfully as an adjuvant to other 
types of treatment, and relieves pain. 

The mortality rate for all types of carci- 
nomatous tumors of the bladder avas 75 per 
«nt; in cases of malignant papilloma it was 
12 per cent, and in cases of benign papilloma 
there were no deaths. 


BLOOD CHANGES 

Blood Sugar Changes after Irradiation of 
the Suprarenal Regions. Cherigie, Lan- 
gcron, and Desplats. La Presse Med., April 
11- 1931. XXXIX, 526. 

The blood sugar level is lowered by irradi- 
ation of the suprarenals, both in normal per- 
sons and in diabetics, but in tlie latter the re- 
greater. Four doses of 

' ^ (Solomon) were given to each supra- 

rena region, and the fall in blood sugar com- 
^fter the application of the first 

M. Levitt, ALB., AI.R.C.P., D.M.R.E. 


ood Studies in Cases Receiving Pro- 
^^^'ttional X-ray Treatment, 
a ther Gloor and Adolf Zuppinger, 
'jahlcntherapic, 1931, XL, 438-464. 
n eleven cases of malignant tumors, blood 
^^^^iminatioiis were carried out regularly' while 
received X-ray therapy, according 
qj, fractional method (Coutard). 

blood picture showed variations dur- 


ing the treatment, but recovered quickly after 
the last exposure. The qualitative changes 
were very- small. The variations in the leu- 
kocy-te count differed depending upon the pres- 
ence of mucous membranes, with squamous 
epithelium in the irradiated area. As a i-ule, 
there was a slight initial leukocytosis during 
the second to fifth day; followed by a moderate 
leukopenia. As soon as the ery-thema started 
in the mucous membrane, the leukocy-te drop 
was interrupted by’ a definite increase, lasting 
for several day-s. Following that increase, the 
number drops again and reaches its lowest 
level. 

The variations in the leukocyte curve are 
mainly due to the number of neutrophil cells. 
The ly’mphocy’tes drop after the beginning of 
treatment, first quickly-, then slower, to a mini- 
mum which is readied at the end of the treat- 
ment. The recovery’ is slow. In unfavorable 
cases, the ly-mphocy-te count remains low. 
Monocytes, eosinophils, and plasma cells show 
slight and inconstant variations. 

In cases which respond to the treatment, the 
blood returns to normal in about from two to 
four weeks following the treatment. The 
qualitative changes are not characteristic. The 
globulin curve runs inversely to the leukocyte 
curve. Comparing the blood changes witli 
those in cases receiving one single massive 
dose, one gains the impression that with the 
protracted fractional dose method they are 
rather less, but certainly not more pronounced. 
Certain pathologic granula seen in the neutro- 
phil cells arc undoubtedly due to the resorption 
of decayed cells rather than to an injury of 
the bone marrow. 

Ernst A. Poiile, M.D., Ph.D. 


BONE (DIAGNOSIS) 

Lead in the Growing Skeleton. Editorial. 
Jour. Am. Med. Assn., June 6, 1931, XCVI, 
1956. 

It has recently been demonstrated that 
chronic lead poisoning, induced in childhood, 
may reveal itself in roentgenograms of tlic 
adolescent .skeleton. Shadows appear at the 
growing ends of the long bones similar to 
those seen after continued administration of 
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phosphorus. The fact that lead produces such 
definitely recognizable changes in the bone, in 
process of formation, promises to have con- 
siderable diagnostic value in cases that have 
heretofore offered problems of considerable 
import. It has been shown that lead com- 
pounds can actually enter the skeleton. The 
fact that only those parts of the skeleton are 
affected which are in process of growth at the 
time of ingestion of the lead is proved by the 
entirely normal structure of the old bone prox- 
imal to the lesions, the sharp limitation of the 
lesions to the growing parts, and a degree of 
involvement at any point exactly proportional 
to the rate of growth at that poiht. 

Only where growth occurs rapidly do the 
changes readily reach such magnitude as to 
show in roentgenograms. A new field of in- 
terest in relation to the dangers of the environ- 
ment of childhood is thus opened. 

C. G. Sutherland, M.D. 


Inorganic Blood Chemistry in the Osteo- 
chondritides. Joseph Buchman and Isaac 
F. Gittleman. Am. Jour. Dis. Child., De- 
cember, 1930, XL, 1250-1261. 

In view of conflicting reports in the litera- 
ture concerning inorganic blood studies in pa- 
tients with various osteochondritides, the 
authors studied thoroughly fortj'-three cases. 
The material included instances of vertebral 
epiphysitis, osteochondritis of the vertebral 
body, Legg-Perthes’ disease, Osgood-Schlat- 
ter’s disease, Koehler’s disease of the tarsal 
scaphoid, and cases of displaced femoral 
epiphysis. Several patients had multiple 
lesions, varying in form from mild to severe 
and in age from three to nineteen j'ears. In 
all, determinations of calcium and phosphorus 
content of the serum were carried out, and in 
eight cases, additional potassium, magnesium, 
and sodium determinations were made. 

No evidence of rickets in this series of 
osteochondritides was found, as was shown by 
the inorganic blood studies, and the inorganic 
phosphorus, calcium, sodium, potassium, and 
magnesium content of the serum was well 
within normal limits. 

F. B. MANDE\nLLE, M.D. 


Primary Myelogenous Sarcoma Compli- 
cating Cystic Disease of the Humerus. 
Paul H. Harmon and Hugh McKenna. 
Arch. Surg., June, 1931, XXII, 903. 

They report a case of a woman, 65 years of 
age, who sustained a pathologic fracture of the 
humerus, whiclr was later found to be cystic 
in character. This original fracture healed, 
and she later sustained a second pathologic 
fracture, the arm finally being amputated after 
developing changes which suggested malig- 
nancy. 

On the positive evidence of bony periostea! 
lipping and the presence of a significant, 
although small, amount of stroma that could 
have been produced by potential osteoblasts, 
the diagnosis of an osteolytic myelogenous sar- 
coma is based. The majority of microscopic 
fields of sections of this tumor demonstrates 
a picture not inconsistent with myeloma, thus 
illustrating the deceptiveness of an incomplete 
histologic study of a malignant bone tumor. 
The authors consider this case as an instance 
of a malignant neoplasm, complicating a cystic 
disease of the bone. 

Howard P. Doub, M.D. 


The Recognition of Accessory Centers of 
Ossification in the Transverse Processes of 
the Dorsal Vertebrae and the Persistence of 
These Centers in the Transverse Process of 
the First Dorsal. Gosta Graberger. Acta 
Radiologica, 1931, XII, Fasc. 1, No. 65, pp. 
77-84. 

The author discusses the varying opinions 
of anatomists concerning the time of appear- 
ance and union of the centers of ossification 
in the transverse processes of the dorsal ver- 
tebrm, particularly the first. He has examined 
200 patients between the ages of 10 and 20 
years, and concludes that the accessory' cen- 
ters appear in the transverse processes between 
the ages of 11 and 14 years and are completely 
united, as a rule, between the ages of 18 and 
20 years. He finds, however, that these acces- 
sory centers in the transverse processes of the 
first dorsal sometimes persist in later life. 

The author has gone through the chest and 
spine films' of 3,000 persons over 20 years of 
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5 »e. Twenty-two of these (0.7 per cent) 
slowed persistence of the accessorj^ centers 
of the transverse processes of the first dorsal. 
There was' unilateral persistence in the right 
side in 9 individuals (0.3 per cent), unilateral 
persistence in the left side in 6 (0.2 per cent), 
and bilateral in 7 (0.2 per cent). None of 
these cases had any symptoms and none of 
tliem presented any histor}' of injury'. The 
author believes that the condition is probably 
due to mechanical factors, such as deflection 
of the transverse processes upward or down- 
ward, scoliosis, muscular attachments, and 
vascular anomalies. 

A. L. Hart, M.D. 


Flat Vertebrae (Platyspondylia : Presenile 
Osteoporosis). Franz Polgar.’ Rdntgen- 
praxis, April 15, 1931, III, 346-357. 

Vlien a vertebra has decreased regularly' 
and markedly in height, one may call it a 
flat vertebra." The congenital and acquired 
f'pes are not yet sufficiently known. A rare 
case of^ 'microspondylia,” or platyspondy'lia, 
>s described in detail, and the difficulty of dif- 
icrentiating it from vertebra plana Calve is 
aniphasizcd. In this group are also described 
ttrtain types of Kummell’s disease and the 
'crtebra plana Calve. The flat vertebra may 
a so be seen in the primary presenile oste- 
oporosis; however, this usually' leads to an 
’ourglass-like deformity' of the vertebra. The 
'nucal picture is not well known and the 
ctioogy is not clear. The author suggests 
'0 name kyphosis praesenilis osteoporotica.” 

H. W. Hefke, M.D. 


Fractures of the Posterior Tubercle of the 
^^tnigalus and of the Os Trigonum: A 
'fucal and Anatomical Study. Giuseppe 
\'Yv? ^hl^'urg., December, 1930, 

1375-1405. 

throw some light on the difter- 
^^ uaionof Shepherd’s fracture (fracture of 
posterior tubercle of the astraga- 
v.'iti trigonum, the author reports, 

the' eight cases of fracture of 

1 ■‘■''tcrior tubercle of the astragalus and 


four cases of os trigonum (2 bilateral and 2 
unilateral), in two of which the latter had 
been fractured. These occurred among more 
than 200 cases of fractured arch of the foot 
and of the posterior tarsus, which leads the 
author to state that Shepherd’s fracture occurs 
more frequently than does os trigonum. He 
also reports some studies carried out on a 
cadaver concerning the anatomy' of the poste- 
rior calcaneo-astragaloid ligament. 

The article is illustrated by' thirty-one radio- 
graphs. 

E. T. Leddy, jM.D. 


A Peculiar, Apparently Hitherto Unde- 
scribed, Disease of the Long Bones of the 
Hand and Foot. H. Bergstrand. Acta 
Radiologica, 1930, XI, 596-612. 

The author describes two cases of a disease 
involving the long bones of tlie hand or foot, 
both of which showed roentgenologic changes, 
suggesting osteogenic sarcoma, and both of 
which were operated upon with final complete 
recovery. 

One of these patients was a 16-year-old girl, 
the other an 18-year-oId boy. In neither case 
was there any' history' of a previous injury of 
which the patient was conscious. Each 
showed in the bone involved an irregular 
thickening, with the cortex showing through 
distinctly'. One case revealed, in addition, 
irregular rarefaction and spicules along the 
border. 

The author describes in detail the histologic 
findings in the tissue removed from both pa- 
tients. Tiie bone marrow and the blood- 
forming cells were completely' absent. He be- 
lieves the origin of these conditions lies in a 
disturbance of bone formation during em- 
bryonal life. 

Ai..\n L. Hart, M.D. 


Spondylolisthesis, with Special Reference 
to the Industrial Case. J. Edgar Stewart. 
Southern Med. Jour., April, 1931, XXIV, 
317-321. 

The author describes the pathologic anat- 
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omy, incidence, and clinical picture of tliis 
condition. The conclusive evidence is in the 
radiologic examination, and without radi- 
ograms the existence of the displacement can 
only be guessed at. Any patient complaining 
of a low-back disability or who has sustained 
an injury to the back should have roentgen- 
ograms in two planes, this being just as im- 
portant in this region as about the ex- 
tremity joints. The importance of the X- 
ray examination at a later date, when the ex- 
amination following the injury was negative, 
is very strikingly shown b}"- cases cited. The 
fifth lumbar vertebra will frequently be shown 
to have slipped forward some days or weeks 
following an injur}f, when nothing was visible 
on films made at the time. 

W. W. Watkins, M.D. 


BONE (THERAPY) 

Studies on Fractures of the Upper Ex- 
tremity of the Humerus. Theod. Johner. 
Schweiz, med. Wchnschr., March 21, 1931, 
LXI, 267-277. 

Of 133 fractures of the humerus, 57, or 43 
per cent, involved the upper extremity ; 42, or 
32 per ceht, the shaft, and 34, or 25 per cent, 
the lower extremity. Fractures of the upper 
extremity of the humerus comprised 3 per 
cent of all fractures. They may be classified 
as supra- or infra-tuberculous, the former be- 
ing very rare. No isolated fracture of the 
anatomical neck was found in this series, al- 
though in five cases it was associated with 
other lesions. In a series of 52 fractures of 
the upper extremity, 29, or more than one- 
half, were sub-tuberculous, and 17, or one- 
third, peri-tuberculous. 

The author gives in tabulation form the type 
of trauma productive of each lesion, the re- 
sulting initial deformity as visualized in the 
roentgenogram, and the age distribution. He 
then discusses in detail the methods of treat- 
ment. 

H. C. OCHSNER, M.D. 

Bone Metastasis in a Case of Hyper- 
trophic Pulmonary Osteo-afthropathy. Axel 


Renander. Acta Radiologica, 1931, xil 
Fasc. 1, No. 65, pp. 29-40. 

The author describes a case of hypertrophic 
pulmonar)^ osteo-arthropathy in a 48-year-old 
man who presented changes in several of the 
long bones. The left femur showed marked 
thickening and lamellation of the periosteum, 
which was, for the most part, distinctly divid- 
ed from the cortex. There was rarefaction in 
the periosteal layer in the upper part of the fe- 
mur, a similar condition being found in the 
central part of the bone. Some expansion of 
the periosteum over the rarefactions was noted, 
as well as similar changes in the other femur, 
tibia, fibula, humerus, and ulna, witli a peri- 
osteal proliferation in the metacarpals and 
phalanges. The skull appeared normal. 

The chest showed diffuse cloudiness in the 
middle and lower portions of the left lung 
field and infiltration, extending downward 
from the apex on the right. There was a small 
pleural exudate on the left. The lung condi- 
tion was considered to be bronchiectasis, on a 
tuberculous basis, and the bone changes were 
regarded as secondar)^ hj'pertrophic pulmonarj’ 
osteo-arth ropathy. 

One of the areas in the femur was excised. 
The pathologic report was: A cellular tissue 
resembling sarcoma which enclosed decalcified 
bone. There were also collections of epithelial 
cells resembling tubular glands, which were 
suggestive of metastatic carcinoma. The pa- 
tient died of a gradually progressing cachexia 
in about two months. 

The autopsy showed a malignant adenocar- 
cinoma of the adrenal, with metastases to the 
left lung and the bones, while in the right lung 
and pleura there was evidence of t)T}icaI case- 
ous tuberculosis. The bony metastases were lo- 
calized to the cortex of the bones and the peri- 
osteal deposits, instead of the marrow cavity, 
as is usual. 

The author believes that the unusual locali- 
zation of the bone metastases was due to the 
unusual vascularization in the periosteum pro- 
duced by the inflammator}’^ process therein. 
He also believes that the reason the bone me- 
tastases, in this case, were not more destruc- 
tive, was probabl)' the heightened function of 
the periosteum due to the chronic periostitis. 

A. L. Hart, M.D. 
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Disruption of Pelvis, with Luxation of 
the Innominate Bone. C. W. Peabody. 
Arch. Surg., December, 1930, XXI, 971. 

The author reports eight cases with separa- 
tion and displacement of the entire, or nearly 
the entire, innominate bone. In five of these 
cases there was separation of the symphysis 
pubis, and also the sacro-iliac joint. In tlie 
remaining cases, there were fractures through 
the pubic arch, with separation and displace- 
ment of the sacro-iliac joint on the same side. 
One of these patients died, one was not traced, 
and the rest made a complete recovery. On 
going over the literature, the author found 
this to he a rather uncommon condition, with 
a serious outlook. 

In this series the author used a method of 
reduction which is somewhat different from 
methods previously reported. As soon as the 
general condition warranted the use of an 
anesthetic, the patient was moved to the X-ray 
dei)artment and was placed on a tilting fluoro- 
scopic t.able. The foot on the affected side 
was fastened firmly to the head of the table, 
and the table was then tilted upwards, almost 
to the vertical position, so that the weight of 
the body was almost cntirel}’ on the affected 
leg. Under fluoroscopic control, the pelvis was 
then manipulated until replacement could be 
seen as well as felt. A special webbing belt 
'vas then placed around the pelvis and buckled 
in place. The table was then returned to the 
horizontal position, the traction released, and 
tlie position again checked by the fluoroscope. 
The patient was then returned to his room 
on the Bradford frame, to the end of which 
his foot was re-attached, and the head end in- 
rlined downward. Twenty pounds of trac- 
tion was maintained on the leg of the affected 
iude. The binder was replaced by an over- 
head pelvic sling after return to the frac- 
ture bed. In two cases a recurrence of some 
of the rotation displacement at the symphysis 
occurred at the second month, which was due 
to moving the patient. In both instances 
oiHration with wiring of the symphysis ])ul>is 
was then done. 

In the six cases treated, all the patients rc- 
eoveted without any residual disability refer- 
able to the pelvic injury. In all cases, the 


upward displacement of one side of the pelvis 
was corrected, and consolidation of the pelvic 
ring was obtained. In two cases, the relation 
at the sy'mphy^sis was not entirely normal, and 
anatomic reposition at tlie point of fracture 
was not obtained. 

Howard P. Doub, M.D. 


BONE DISEASES (DIAGNOSIS) 

A Case of Arthropathy of the Shoulder 
with Syringomyelia. Hans Fritsch. Rdnt- 
genpraxis, April 15, 1931, III, 373, 374. 

A case of syringomj-elia is described, in 
which the head of the humerus was found to 
be entirely" absent. The changes probably 
existed for manj' years previous to their de- 
tection, without causing symptoms, because of 
the anesthesia produced by the syringomyelia. 

H. W. Hefke, M.D. 

III. — Correlation of the Roentgenologic 
Picture with the- Gross and the Microscopic 
Examination of Pathologic Material in Con- 
genital Osseous Syphilis. Stafford McLean. 
Am. Jour. Dis. Child., March, 1931, XLI, 
607-675. 

This is the third paper of a scries by the 
author on congenital osseous syphilis, in which 
the charts of sixteen sj-philitic infants who 
came to autopsy are presented. In each of the 
sixteen cases evidence of pathologic changes 
in the bones was noted on the X-ray film. In 
all but two instances, the bone removed at 
autopsy for microscopic examination was 
selected because it presented the most marked 
evidence of the disease on the X-ray films. The 
bones of the lower extremities were used when 
possible, as they were more suitable for a 
microscopic comparative study. The specimens 
ranged from the earliest to the most advanced 
type of osteochondritis at the cpiphyso-dia- 
physeal junction. The diaphyseal lesions 
ranged from slight cortical changes to well- 
marked symmetrical osteomyelitic lesions, in- 
volving a large area of the shaft. Periosteal 
changes and nearly every variety of pathologic 
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omy, incidence, and clinical picture of this 
condition. The conclusive evidence is in the 
radiologic examination, and without radi- 
ograms the existence of the displacement can 
only be guessed at. Any patient complaining 
of a low-back disability or who has sustained 
an injury to the back should have roentgen- 
ograms in two planes, this being just as im- 
portant in this region as about the ex- 
tremity joints. The importance of the X- 
ray examination at a later date, when the ex- 
amination following the injury was negative, 
is very strikingly shown by cases cited. The 
fifth lumbar vertebra will frequently be shown 
to have slipped forward some days or weeks 
following an injur}', when nothing was visible 
on films made at the time. 

W. W. Watkins, M.D. 


BONE (THERAPY) 

Studies on Fractures of the Upper Ex- 
tremity of the Humerus. Theod. Johner. 
Schweiz, med. Wchnschr., March 21, 1931, 
LXr, 267-277. 

Of 133 fractures of the humerus, 57, or 43 
per cent, involved the upper extremity ; 42, or 
32 per cent, the shaft, and 34, or 25 per cent, 
the lower extremity. Fractures of the upper 
extremity of the humerus comprised 3 per 
cent of all fractures. They may be classified 
as supra- or infra-tuberculous, the former be- 
ing very rare. No isolated fracture of the 
anatomical neck was found in this series, al- 
though in five cases it was associated with 
other lesions. In a series of 52 fractures of 
the upper extremity, 29, or more than one- 
half, were sub-tuberculous, and 17, or one- 
third, peri-tuberculous. 

The author gives in tabulation form the type 
of trauma productive of each lesion, the re- 
sulting initial deformity as visualized in the 
roentgenogram, and the age distribution. He 
then discusses in detail the methods of treat- 
ment. 

H. C. OCHSNER, M.D. 


Bone Metastasis in a Case of Hyper- 
trophic Pulmonary Osteo-arthropathy. Axel 


Renander. Acta Radiologica, 1931 , XII 
Fasc. 1, No. 65, pp. 29-40. 

The author describes a case of hypertrophic 
pulmonar}' osteo-arthropathy in a 48-year-old 
man who presented changes in several of the 
long bones. The left femur showed marked 
tliickening and lamellation of the periosteum, 
which was, for the most part, distinctly divid- 
ed from the cortex. There was rarefaction in 
the periosteal layer in the upper part of the fe- 
mur, a similar condition being found in the 
central part of the bone. Some expansion of 
the periosteum over the rarefactions was noted, 
as well as similar changes in the other femur, 
tibia, fibula, humerus, and ulna, with a peri- 
osteal proliferation in the metacarpals and 
phalanges. The skull appeared normal. 

Tlie chest showed diffuse cloudiness in the 
middle and lower portions of the left lung 
field and infiltration, euctending downward 
from the apex on the right. There was a small 
pleural exudate on the left. The lung condi- 
tion was considered to be bronchiectasis, on a 
tuberculous basis, and the bone changes were 
regarded as secondar}' h}'pertrophic pulmonary 
osteo-arthropathy. 

One of the areas in the femur wns excised. 
The pathologic report was; A cellular tissue 
resembling sarcoma which enclosed decalcified 
bone. There were also collections of epithelial 
cells resembling tubular glands, which were 
suggestive of metastatic carcinoma. The pa- 
tient died of a gradually progressing cachexia 
in about two months. 

The autopsy showed a malignant adenocar- 
cinoma of the adrenal, with metastases to the 
left lung and the bones, while in the right lung 
and pleura there was evidence of typical case- 
ous tuberculosis. The bony metastases were lo- 
calized to the cortex of the bones and the peri- 
osteal deposits, instead of the marrow cavlt), 
as is usual. 

The author believes that the unusual locali- 
zation of the bone metastases was due to the 
unusual vascularization in the periosteum pro- 
duced b}’ the inflammatory process therein. 
He also believes that the reason the bone me- 
tastases, in this case, were not more destruc- 
tive, was probably the heightened function of 
the periosteum due to the chronic periostitis. 

A. L. Hart, M.D. 
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Radiologica, 1931, XII, Fasc. 1, No. 65, pp. 
59-76. 

The authors describe the physical charac- 
teristics and the roentgen examinations of two 
cases of achondroplasia: one, a man of 47 
years, the otlier, a boy of 16 years. Both ex- 
hibited many of the usual features of this ty'pe 
of dwarfism. The first case also presented a 
definite familial inheritance of dwarfism. 
There is an e.xtensive discussion of the Con- 
tinental literature on tire possible causes of 
this condition. 

The opinion of the authors is that achondro- 
plasia is due to pituitary' dy'sfunction. One of 
their cases had no sella in the roentgen films, 
and the other had a small deformed sella. 

A. L. Hart, M.D. 


Shadows Produced by Lead in the X-ray 
Pictures of the Growing Skeleton. Edwards 
A. Park, Deborah Jackson, and Laslo Kajdi. 
Am. Jour. Dis. Child., March, 1931, XLI, 
485-499. 

The authors note that lead, when taken for 
a sufficiently long period in sufficient dosage, 
can apparently produce changes in the bone in 
process of formation, which are reflected in 
roentgenograms as shadows of increased 
density. The clouding is most conspicuous 
where growth is occurring most rapidly', 
namely, at the anterior ends of the middle six 
fibs, the lower ends of the femora, the upper 
cud of the humerus, the lower ends of the 
radius and ulna, and at both ends of the fibula 
and tibia. The fact that only' bone in process 
nf growth is affected must mean that the lead 
cither enters into the chemical composition of 
the bone or influences cellular activity in such 
a Way that the character of the bone formed 
hecomes altered. .Several studies bring for- 
'• ard strong indirect evidence that the place of 
deposit is the trabecula;, lying in close proxim- 
’ty to the cartilage. From a study by’ the 
authors of two autopsy cases, they suppose 
that the lead modified the cndochondra; ossifi- 
cation in such a w.ay that the trabeculre formed 
cinder the cartilage a imich denser thicket than 
*i"nnatly, and that these formations of densely 
1‘Hkei! trabecnl.m were the cause of the hand- 


like shadows. They admit, however, the proba- 
bility' that lead itself was in the trabeculae and 
may' have been partly' responsible for the 
shadows. In the four cases roentgenographed, 
band-like shadows were noted in all of them. 

F. B. Maxdeville, iM.D. 


Joint and Bone Changes in Hemophilia. 
Erich Forfota. Rdntgenpraxis, May 1, 1931, 
III, 399. 

One of the sy'inptoms of hemophilia is the 
characteristic change in the joints and bones 
caused by' repeated hemophilic hemorrhages. 
The changes seen roentgenologically' are nu- 
merous and varied. Two cases are described 
in detail. X-ray examination of the knees in 
the first case showed atrophy' of the bones, 
narrowing of the joint spaces, well-circum- 
scribed areas of bone destruction (cy'sts), and 
arthritic spurs. Similar changes were also 
seen in the right elbow. The second patient 
showed the identical picture in both knees and 
elbows. Examination of the pelvis revealed 
multiple large cystic areas in the right ilium. 
Fourteen years previously the patient had had 
a severe hemorrhage in the region of the right 
hip. At the time of e.xamination there was a 
large palpable tumor in the pelvis, which con- 
tained liquid blood. These aty’pical bone 
changes can best be explained by arrosion of 
the bone by large hemorrhages which have 
persisted over a long period of time. 

H. W. Heeke, M.D. 


A Case of Monoarticular Chondroma- 
tosis of the Skeleton. Robert Kienbock. 
Rontgenpraxis, May 1, 1931, III, 406. 

There are cases of chondromatosis of the 
bones in which a single region of the body, 
especially a joint region, is attacked by multi- 
ple tumors of the same kind, namely, mono- 
articular chondromatosis. Such cases mav be 
classified between the solitary tumors and the 
gcncrali/'ed or unilateral disease of the skele- 
ton. Even if the tumors grow enonnously 
large, a lasting arrest in the growth may take 
place, a fact which is important for prognosis 
and therapy. In the case described, an inter- 
val of fifteen years showed no jirogress in the 
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change of the bone in congenital syphilis of the 
first few months of life are demonstrated. The 
study of the roentgenograms, in conjunction 
witli the pathologic material, has made quite 
clear and simple the explanation of changes in 
the bone seen by the X-ray films, which for- 
merly were obscure. 

F. B. Mandeville, M.D. 


IV. — The Correlation of the Clinical Pic- 
ture with the Osseous Lesions of Congenital 
Syphilis as Shown by the X-rays. Stafford 
McLean. Am. Jour. Dis. Child., April and 
May, 1931, XLI, 887-922 and 1128-1171. 

This paper concludes a series of four articles 
by the author on the osseous lesions of con- 
genital syphilis. The case reports and roent- 
genograms of 45 infants from 28 days to 22 
months of age are included, with the case 
reports arranged according to age. In two 
cases, the roentgenogram revealed the diagno- 
sis before a positive serologic reaction had 
been obtained. 

The different varieties of lesions of certain 
bones, particularly the tibia, are illustrated and 
the selectivit)^ of the disease for certain parts 
of the bones and for certain bones, as well 
as the curious selectivity in the onset of heal- 
ing, are brought out by the author. 

The type of lesion that by the X-rays simu- 
lates rickets and the type simulating scurvy 
are illustrated. The evolution of the osseous 
lesions and the relationship and disrelationship 
between cutaneous and visceral manifestations 
and osseous lesions are discussed. 

The different types of saw-tooth metaphyses 
and various examples of “epiphyseal separa- 
tion” are shown. 

F. B. Mandeville, M.D. 


A Study of Bone Tumors in Ex-service 
Men. Philip B. Matz. United States Vet. 
Bureau Med. Bull., April, 1931, VII, 321-336. 

The author analyzes 45 cases of bone tumors 
occurring in ex-service men. In this series 
38 or 84.5 per cent, were cases of osteogenic 
sarcoma ; 5, or 11.1 per cent, were benign giant- 


cell tumors; one case was an unclassified s'ar- 
coma, and one case was a benign osteogenic 
tumor. The question of hereditaiy suscep- 
tibility was also studied and in no case was 
there a positive family histoiy' of eitlior 
malignancy or sarcoma. It was found that in 
13, or 28.9 per cent, a positive histor)' of 
trauma was obtained and that the period of 
time intervening between the trauma and the 
first symptoms of this condition varied from 
less than one month to fortj’ months. The 
average age of the 45 cases at, the time of 
diagnosis was 24.7 years. The average age of 
the 13 living cases was 37 years, while that of 
the group that died was 27.4 years. 

The lower end of the femur and the upper 
extremity of the tibia were the most common 
locations of the involvement of this condition. 
Metastases were present in 55.6 per cent of the 
45 cases. The highest incidence of metastases 
was noted among the mixed-cell tj-pe of oste- 
ogenic sarcoma. In reviewing the diagnostic 
symptoms and signs of bone tumors as re- 
corded in the histories, it was noted that pain, 
swelling, and loss of function were the most 
frequently observed. In 19 instances the 
roentgenogram was suggestive of bone tumor, 
while in the remaining 26 cases of the series 
there was no record of a roentgenologic e.x- 
amination. 

In the treatment of the 38 cases of oste- 
ogenic sarcoma, amputation was the surgical 
procedure in 28 instances and of this number 
5 patients are alive. Other surgical proce- 
dures included disarticulation, resection of the 
bone, excision of the tumor, and curettement. 
Two patients with osteogenic sarcoma received 
either X-ray or radium only, and both of these 
patients are dead. Sixteen cases of osteogenic 
sarcoma received X-ray or radium or both in 
addition to undergoing surgical operation, and 
of this number, two are alive. One case that 
received Coley’s toxins only is dead, and two 
that received Coley’s toxins, in addition to sur- 
gical treatment, are alive. 

J. N. Ane, M.D. 


Two Cases of Achondroplasia. N. Mesz, 
J, Fliederbaum, and R. Markuszewiez. Acta 
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of generalized carcinomatosis -within three 
months’ time. The other, having lived two 
years after treatment by radium implantation 
and deep X-ray, finally died in uremia, follow- 
ing an operation for hernia without clinical or 
palpatory evidence of carcinoma. 

In the discussion of the paper by Dr. J. D. 
Barney, Dr. G. G. Smith, and Dr. C. H. De T. 
Shivers, the consensus of opinion regarding 
carcinoma of the penis ws that partial or 
complete surgical amputation with gland resec- 
tion was advisable, except in the very^ earliest 
of cases. That the deeper ly’mphatics might 
he involved, even if the more superficial in- 
guinal glands were negative, was one of the 
possible complications to consider in contem- 
plating extensive surgery'. 

Dr. Barney stated that in 85 per cent of 
reported cases of carcinoma of the penis, 
phimn.sis of long duration had been present. 
Xo individual who had been circumcised in in- 
fancy or early childhood had ever been known 
to develop carcinoma of the penis. 

Dr. G. G. Smith emphasized the singular 
lack of local recurrence, and in cases which 
one was unable to keep under constant close 
observation, he felt safe in advocating amputa- 
tion about half way down the shaft, with dis- 
section of both groins. 

Dr. C. H. Dc T. Shivers advised thorough 
dissection of the inguinal glands not only' in 
advanced cases but believed the best results 
to be obtained by carrying out this procedure, 
even in early cases. He felt that amputation 
from two to three centimeters beyond the 
lesion was sufficient to prevent local recur- 
rence. The Doctor preferred to depend upon 
radical dissection rather than radium or X-ray 
treatment to effect a cure. 

Davis H. Pardou.. M.D. 


Carcinoma of the Penis. Fletcher H. 
Colby and George G. Smith. Jour. Urol., 
May, 1931. XXV, -!61-467. 

The authors have attempted to correlate the 
clinical course of carcinoma of the penis and 
the bistobif-ical aspect. They conclude, from a 
Series of .>() cases, that there exists a definite 
correlation between the grade of malignancy 
and the clinical course in carcinoma of the 


penis. Their evidence is based on tbe fact 
that a greater percentage of the cases of low 
malignancy' have lived for a longer period of 
time following operation than cases of high 
malignancy. In addition, there appears to be 
less tendency for the cases of low malig- 
nancy' to involve the regional lymph nodes. 
Dissection of the groin is usually found to 
be advisable, except in the earliest cases. 
The latter are amenable to more conserv- 
ative surgical measures or radiation, with 
a reasonable expectation of cure. Phimosis 
was present in nearly 50 per cent of the cases 
and might be regarded as possessing some re- 
lationship to the development of cancer in this 
region. The average age was fifty'-nine years, 
the y'oungest patient being thirty-nine and the 
oldest ninety'. One-third of the patients were 
between tlie ages of forty' and fifty. 

Davis H. Pardolu, M.D. 


Mammary Cancer. Charles A. Vance. 
Southern Med. Jour., February, 1931, 
XXIV, 112-114. 

The prognosis in mammary' cancer depends 
upon the length of time the disease has existed 
when the patient comes to operation, the 
thoroughness of the operative procedure, and, 
perhaps, the virulence of the disease. Theo- 
retically, if the diagnosis is made prior to the 
occurrence of metastascs to glands or else- 
where, and radical operation is performed at 
once, there should be no recurrences and no 
deaths. In every case of mammary cancer, 
careful X-ray examination of the chest and 
long bones should be made, as metastascs 
sometimes occur very early. There is yet no 
consensus of opinion in regard to either pre- 
operative or post-operative X-ray therapv. 
The author’s personal feeling is that X-ray 
is beneficial when used both before and after 
radical operation. 

\V. \V. M'atkixs. M.I). 


Primary' Carcinoma of the Lungs. IV. 

Intracranial Metastascs. B. M. Fried and 
R. C. Buckley. Arch. Path., Febniary, 1930, 
IX. 483-527. 

Metasi.T-e.*- to the central uetA-ous system 
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size of the growth, which had attacked the 
humerus, radius, and ulna near the elbow 
joint. One can usually make a diagnosis with 
certainty, and can differentiate it from malig- 
nant sarcoma and benign osteitis fibrosa 
cystica. 

H. W. Hefke, M.D. 


Staphylococcus Albus Septicemia with 
Osteomyelitis of the Pubic Bone. Lee Biv- 
ings. Am. Jour. Dis. Child., December, 
1930, XL, 1262-1268. 

Septicemias caused by Staphylococcus albns 
are rather uncommon. They are usuall}'- ac- 
companied by numerous complications in the 
form of metastatic abscesses, and frequently 
terminate fatall}'. Osteomj^elitis of the pubic 
bone from any cause is rare. McWhorter has 
reviewed ten cases, four of which were his 
own. One patient died, but the others survived 
after complicated and protracted illness. 

The author reports a case of a bo}'-, seven 
years of age, who was infected with Staphylo- 
coccus albus, following the crushing of a 
furuncle on his knee. Roentgenograms dem- 
onstrated an osteomyelitis of the ascending 
and descending rami of the right pubic bone, 
and the progress of the condition is shown in 
a series of films. Metaphen was given intra- 
venously ever}" eight hours for seven times, the 
dosage begun with 5 c.c. of a 1 :1,000 solution 
and gradually increased to 10 cubic centime- 
ters. It was interesting to note that the white 
cell count continued to climb daily as metaphen 
was given, and that it began to fall imme- 
diately after this drug was discontinued. No 
conclusions as to the efficacy of this treat- 
ment were drawn from this one case. 

F. B. Mandeville, M.D. 


Streptococcal Infections of the Epiphyses 
and Short Bones: Their Relation to Kohler’s 
Disease of the Tarsal Navicular, Legg- 
Perthes’ Disease, and Kienbock’s Disease of 
the Lunatum. D. B. Phemister, Alexander 
Brunschwig, and Lois Day. Jour. Am. Med. 
Assn., Oct. 4, 1930, XCV, 995. 

Bacterial studies have been undertaken in a 


group of obscure but kindred necrosing bone 
lesions, among which are Kohler’s disease of 
the tarsal navicular, Legg-Perthes’ disease, 
and Kienbock’s disease of the carpal semi- 
lunar, in an endeavor to throw some light on 
their etiology". The most feasible causes to 
which they have been attributed ma}- be 
grouped under the headings of infection, em- 
bolism, and trauma. Axhausen considers the 
condition an anemic infarction from a mycotic 
embolus or a thrombus, but without bacterial 
infection of the field. 

In the few cases in ivhich cultures have 
been made, they have usually been reported 
as sterile. In this series, cultures were taken 
in two cases, each of Kohler’s disease of the 
tarsal navicular bones, Legg-Perthes’ disease, 
and Kienbock’s disease of the lunatum. Strep- 
tococci grew in the cultures of four cases; one 
of Kohler’s disease, one of Legg-Perthes’ dis- 
ease, and two of Kienbock’s malacia. In one 
case of Kohler's disease in a child with multi- 
ple osseous and glandular tuberculosis, the 
cultures were sterile and guinea-pig inocula- 
tions were negativ"e for tuberculosis. The 
cases are discussed in detail. 

The authors’ observations suggest that 
streptococci play" an important role in the eti- 
ology’ of these diseases but that other factors 
bring them about. Whether the streptococci 
reach the bone in an embolus which blocks the 
main artery or whether they lodge there alone 
remains undetermined. 

Charles G. Sutherland, M.D. 


CANCER (DIAGNOSIS) 

Sinus Tract Carcinoma. Ernest M. Wat- 
son. Jour. Urol., May, 1931, XXV, 469-486. 

The author reports two cases of primary 
carcinoma in suprapubic sinuses, which fol- 
lowed many years after suprapubic cystotomy 
for urethra] stricture. The strictures were of 
traumatic and gonorrheal origin, respectively. 
Secondary infection had been present for sev- 
eral y’ears and, undoubtedly, might have played 
a part in the production of the carcinomatous 
condition. In one case treated by e.vcision, 
radium, and deep X-ray, the patient died 
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the histologic grade and'primar)" site. It 
was found that the histologic grading agrees 
with the clinical prognosis, and that there was 
a direct correlation between the grade and the 
inler\al between the patient’s first S 3 TOptom 
and his seeking of advice, as the dela)’’ in seek- 
ing advice is usually inversely proportional to 
the rate of growth. The prognosis of opera- 
tive growths also shows a direct correlation 
with the prospect of cure. The percentage of 
three-year cures in each grade was as fol- 
lows: (1) 34.8. (2) 29.3, (3) 16.3, and (4) 
5.9 per cent ; for five )'ears, grade ( 1 ) 33.3, 
(2) 23.7, (3) 10.3, and (4) 0. 

Tabulations are given showing the criteria of 
grading with regard to the number of cell- 
ncsts, keratinized cells, squamous cells, prickle 
cells, mitoses, etc., for the relation of the pri- 
mary site of the histologic grade, for the 
relationship between histologic classification 
and clinical course,- and for the effect of irra- 
diation upon primary' carcinoma, according to 
its histologic grade. There is also a tabulation 
showing the response of the primary', lesion to 
irradiation, according to the degree of round- 
cell infiltration. No relationship was found 
between the reaction of the primary' growth 
to irradiation and the degree of round-cell 
infiltration of the stroma. Of all the grades 
treated by irradiation 45.1 per cent are shown 
‘is healed, and by grades as follows : ( 1 ) 50 
per cent, (2) 40 per cent, (3) 40 per cent, and 
{•B 61.5 per cent. In the few cases that the 
•luthor has been able to observe, the changes 
m tile epithelioma following irradiation have 
.shown in a striking manner the rapid differen- 
•mtioii of the malignant cells into keratinized 
celhs; these latter die and are absorbed by 
polyniorphomiclcar phagocytosis. Two cases 
”1 which the lymjdiatic glands containing mc- 
histases Were excised after the irradiation 
-showed tliat the mctastascs were of a lower 
listolngic.al grade than the primary growth, 
had undergone greater clitTerentiation. 

I bus the action of irradiation may be sum- 
m.irized ns follnw-s : (11 The actively divid- 

iis cells (tile embryonic types) are destroyed 
•' ‘brect action. (2) The differentiating, 
adult type of cell is speeded up at the 
'hcrnitiation, becomes keratinized, and so 


dies — that is, it is destroy'ed by' indirect action. 
From this, he considers thfe practical applica- 
tion of his findings to be as follow's : The best 
method of irradiation is the one adapted to the 
histology of the cancer under treatment — with 
Grade 1, Small doses acting for a long time. 
For Grades'2 and 3, a moderate intensity' over 
a moderate time is suggested, or perhaps a 
combined X-irradiation with radium, and for 
Grade 4, a high intensity' for a short time. 

H. J. Ulliiakn, M.D. 


Eleven Years’ Experience with Radium 
Treatment of Carcinoma of the Cervix at 
the Woman’s Hospital: Statistical Report. 
G. G. Ward and L. K. P. Farrar. Surg., 
Gynec. and Obst., February, 1931, LII, No. 
2A, pp. 556-559. (Reprinted by permission 
from British Med. Jour., May 9, 1931, No. 
3,670, p. 89 of Epitome of Current Medical 
Literature.) 

The authors, reporting a series of 251 cases 
of cervical carcinoma treated with radium, re- 
mark that the leukopenia induced by this ther- 
apeutic method necessitates steps being taken 
to fortify the patient’s resistance against sep- 
tic infection, and so against the unpleasant se- 
quels tliat may otlierwise be associated witli 
the absorption of the post-radiation slough. 
Each case is carefully examined at monthly 
intervals after radiation, in order to detect 
signs of early recurrence in the form of small 
nodules or erosions, and also to deal with the 
possible complication of pyometra in its first 
stages. The authors conclude, as the result of 
their eleven years’ experience, that in car- 
cinoma of the cervix the bc.st results can be 
obtained by employing the smaller dosages of 
radium (2,400 to 4,200 mg.-hrs.), provided 
that the cases are re-examined at frequent 
intervals during the subsequent five years, and 
that recurrences are dealt with at once bv re- 
newed radiation. Any cachexia or anemia 
should always be treated in advance by blood 
transfusion if the red corpuscles bavc fallen 
below 3.500,000 per c.mm. and the hemoglobin 
percentage below 50. 

Tlic authors hope that high voltage X-ray 
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were found in fifteen of thirtj^-seven cases 
with bronchiogenic cancer. For eleven of the 
fifteen cases, a diagnosis of primary tumor of 
the brain was made, and the bronchiogenic 
tumor was overlooked. 

It is believed that when a person of mid- 
dle age has an abrupt onset of Vmptoms 
and signs of a rapidly developing intracranial 
lesion, a metastatic cerebral lesion should be 
thought of, the lungs being the most common 
site of the primar}" lesion. It is realized, 
moreover, that even in instances in which the 
examination of the lungs yields negative re- 
sults, the presence of a primary tumor in these 
organs cannot be excluded. 

The authors believe that metastases occur 
by way of the blood stream. 

A. O. Hampton, M.D. 

CANCER (THERAPY) 

Histology of Buccal Carcinoma in Rela- 
tion to Prognosis and Radiosensitivity. 
Ralph Phillips. Lancet, Jan. 17, 1931, 
CCXX, 118. 

Many pathologists consider that the ex- 
planation of radiosensitivity and radioresist- 
ance is to be found in the histology of the 
cancer cell. The present paper is an attempt 
to find a histological explanation of the fact 
that local healing of carcinoma of the tongue 
is obtained in less than half the cases treated 
by irradiation. 

In order to have a firm background for the 
work, it was first necessaiy to prove a rela- 
tionship between the histology of the tumor 
and its clinical course. If it is possible to 
classify, with some constancy, the degree of 
histological differentiation in a carcinoma, it 
might perhaps be expected that such a classi- 
fication would be correlated with events such 
as the following: (1) The rate of growth of 
the tumor; (2) the duration of life from the 
detection of the growth; (3) the tendency 
to dissemination ; (4) the time of appearance 
of metastases; (5) the results of operative 
treatment; (6) the reaction to radiotherapy. 

The life-history of the malignant cell is then 
discussed, with the relationship of the rapidity 
of oTOwth of the tumor and the degree of dif- 
ferentiation and specialization. The author 


discusses Broders’ classification and quotes 
Ewing as stating that the idea of dedifferentia- 
tion is an unwarranted assumption and con- 
trarj' to sound biological principle. Another 
criticism of Broders’ classification is that a 
malignant growth is not uniform in structure 
throughout, and that, therefore, no single his- 
tologic section is of value as an index of 
malignancy. The author specially investigated 
this point, and found that such a contention 
was completely untrue, at least for buccal car- 
cinomas. Several growths were sectioned 
serially, and in man}', two sections from dif- 
ferent parts of the growth were taken. In 
every case uniformity of the growth was 
found, and further, the 13 'mph gland metas- 
tases were in nearly everj' case uniform in 
structure with the primary growth. He con- 
siders it remarkable that the structure of a 
carcinoma is so rigid that its metastases repro- 
duce not only its coarsest but even its finest 
histologic characteristics. 

The material investigated consisted of all 
the cases of carcinoma of the lip, tongue, floor 
of mouth, tonsil, and palate treated in St. 
Bartholomew’s Hospital, behveen 1921 and 
1927, so that tliree years at least have elapsed 
for the estimation of results. In addition, 
cases treated by irradiation in the years 1928 
and 1929 were studied from the point of view 
of healing of the primary lesions. All tlie 
available histologic sections were collected 
and graded according to Broders. The same 
■was then done independently for the lymph 
glands, where these had been removed and 
sectioned, and, lastly, the clinical notes of the 
patients were abstracted, and cases in which no 
pathologic section had been taken were in- 
cluded for completeness. As the meaning of 
the stroma reaction is obscure, and conflicting 
views are held, it was decided to confine the 
investigation to the malignant cells alone. Of 
319 patients, 71 were treated by radiotherapy 
and followed up for one year or more to dis- 
cover the effect on the primary growth. Of 
the 24S which remained, 208 were followed up 
for three y'ears or more. Out of 286 patients 
operated upon, 40 untraced cases and eight 
post-operative deaths were excluded from the 
follow-up results. Tabulations are given show- 
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live merit of the radiation therapy amounted 
to 6.8 per cent in the operable and 2.4 per cent 
in the inoperable cases. 

The number of cases of fundus cancer was 
216; 176 of these (81.4 per cent) were oper- 
able and the remaining 40 (18.6 per cent) 
were inoperable. The absolute number of 
cured patients was 85 out of 216 cases, or 
39.3 per cent. The figures for the relative 
cures were zero for the inoperable cases and 
85 out of 176, or 48.3 per cent, in the operable 
cases. Radical operation cured 66 (48.1 per 
cent) out of 137 patients. Radical operation 
and post-operative irradiation cured 84 out 
of 163 cases, or 51.5 per cent. The primary 
mortalit)' of the cases operated upon was 9.8 
per cent. 

Eknst a. Pohle, M.D., Ph.D. 


CATHODE RAYS 

The Effects of High Voltage Cathode 
Rays on the Germinal Epithelium of the 
Rat. Victor C. Jacobsen. Arch. Path., May, 
1930, IX, 967-983. 

A .study was made of the effects of cathode 
rays of high voltage on the germinal epithelium 
of the male adult white rat. The shaved 
scrotal area was exposed in front of the anodal 
window of the Coolidge cathode-ray' tube at 
voltages of 200,000 and 250,000, with a cur- 
rent of 1 milliampere. The length of the cx- 
po.suro varied from five-tenths of a second to 
thirty seconds. The changes in the scrotal 
skin Were similar to those in the abdominal 
skin as de.scribed previously by Waddell and 
Jacobsen. 

looses sufficient to produce dry' necrosis of 
d'e skin c.ause le.sions in the seminiferous 
tubules in a zone about 0.6 mm. in depth, 
’ll'e lesions consisted of degenerative and 
Uecrotic changes resembling those caused by 
roentgen rays. The tela subcutanca. below the 
upper 0.2 mm. of the skin, and the tunica 
'aginalis testis showed no evidence of injury, 
iudicaiing clearly the nnich greater sen.sitivity 
of 'germinal epithelium to this form of irradia- 
tion. 


These observations are offered as further 
biologic evidence that the effects of roentgen 
ray's are not due primarily' to the roentgen 
rays but to the electrons or cathode rays set 
free in the tissues. 

A. O. HAJtPTOx, M.D. 


The Physics and Technic of Cathode 
Rays. Paul Knipping. Strahlentherapie, 
1930, XXXV, 391. 

This is an excellent brief presentation of 
our present knowledge of cathode rays. The 
author has written it in such a manner that 
every phy'sician can understand it without re- 
quiring the knowledge of higher mathematics. 
It is recommended, therefore, for study in the 
original. 

E. A. Pohle, M.D., Ph.D. 


CHEST (DIAGNOSIS) 

Post-operative Pulmonary Atelectasis. A. 
Lincoln Brown. Arch. Surg., June, 1931, 
XXII, 976. 

It is fairly' well agreed that bronchial ob- 
struction plus decreased aeration ability of the 
lung are prime causes of post-operative pul- 
monary' atelectasis, and that the obstruction is 
usually due to retained tracheobronchial secre- 
tions. 

The author believes that bronchial secre- 
tions, as a cause of pulmonary atelectasis, have 
not been given sufficient consideration. He 
says that whereas coughing usually expels 
m.aterial from the tracheobronchial tree, it 
may under certain conditions actually bring 
about the opposite result; that is, drive the 
material deeper. He also notes that the de- 
gree of penetration of the material into the 
smaller ramifications of the tmcheobronchial 
tree is in direct projvirlion to the viscosity of 
the material in question. With extremely 
viscid material the large bronchi arc ob- 
structctl. and as the secretion becomes less 
viscid, the obstruction recedes to the smaller 
bronchi, and, finally, if it is of watcrv consis- 
tency, one obtains clinically the condition 
which has been sivoken of as "drowned lung." 

He thinks that the incidence of pulnmnarv 



376 


RADIOLOGY 


therapy will prove efficacious in dealing with 
the 40 per cent incidence of gland involvement 
in the advanced cases. In all patients whose 
disease has progressed beyond the cervix, sur- 
gery is prohibited. Their results with radium 
have been fully equal to the surgical figures 
of successes, but without the high primary 
mortality and morbidity. They doubt whether 
the method of following radium treatment by 
vaginal hysterectomy and X-radiation gives 
results good enough to compensate for the 
high primary mortality of this procedure. 


The Medical Care of the Cancer Patient. 
Henry Jackson, Jr., and George R. Minot. 
Am. Jour. Cancer, January, 1931, XV, 6-11. 

The authors discuss the responsibility of the 
general practitioner in the prevention and care 
of cancer, and stress the necessity for preven- 
tive medicine in malignant disease. The im- 
portance of the general medical care of the 
cancer patient is emphasized. They believe 
that "maintenance of their health [the cancer 
patients’] in the best possible state by every 
reasonable means may indeed perhaps play a 
role in the prevention of possible recurrence 
and certainly can add to the sense of well 
being.” 

John R. Carty, M.D. 


Statistical Contribution to Carcinoma of 
the Uterus and its Treatment. A. Pfleiderer. 
Strahlentherapie, 1931, XL, 13. 

During the last 29 years, of the 37,535 pa- 
tients seen at the Women's Clinic at the Uni- 
versity of Tubingen, 1,554, or 4.14 per cent of 
all cases, suffered from cancer of the uterus 
(1,251 in the cervix, 303 in the fundus). It 
was interesting to note that during the War 
there occurred a drop in the number of can- 
cer patients. How much the different diet 
ma)' have been responsible for this is difficult 
to state. A study of the heredity showed can- 
cer in the family in 89 out of 1,045 cases (8.6 
per cent). The combination of tuberculosis 
with cancer was also striking, being 18.1 per 
cent since 1923. Constitutional factors seem 
to be of some influence. 


There was a higher percentage of cancer la 
women who began to menstruate late and en- 
tered the climacteric at a later age. In those 
with cancer of the fundus, the climacteric 
seems to occur later than in those with cervical 
cancer. ' A survey of the age records shows 
that most cervical cancers appear between the 
ages of 35 and 65, with a peak during re- 
cent years at from 46 to SO years. In older 
women, cancer of the fundus is apparently 
more malignant and gives a poor prognosis. 
The relations between pregnancy and cancer 
were quite definite. In patients with cancer 
of the cervix, 1.6 per cent were sterile, as 
compared with 13.3 per cent of the patients 
with cancer of the fundus ; 3.8 per cent of the 
cervix cancer cases and 28.7 per cent of the 
fundus cancer cases never became pregnant 
A high number of pregnancies evidently pre- 
disposes to cancer of the uterus. The inopera- 
bility in cancer of the cervix amounted to 36.1 
per cent, with a 6 per cent fluctuation, and for 
fundus cancer to 17.8 per cent, with a 19 per 
cent variation. 

The number of inoperable cases seems to 
have increased since 1920. The statistics of the 
end-results are based on a total of 956 cases 
treated during the years from 1902 to 1923. 
Six hundred and fifteen (4.3 per cent) were 
operable and 341 (35.7 per cent) were inoper- 
able. The number of absolute cures amounted 
to 186 patients out of 956 cases, or 19.4 per 
cent. The figures for relative cures were as 
follows; Of 615 operable patients, 181 were 
cured (29.4 per cent), and of 341 inoperable 
cases, 5, or 1.4 per cent, were cured. The re- 
sults following radical operation (Freund and 
Wertheim) without irradiation were 132 cured 
out of 445, or 29.6 per cent. If the operative 
cases without irradiation are combined "with 
those which received post-operative radiation 
therapy, these figures changed to 181 cured 
patients out of 553, or 32.7 per cent. The pri- 
mary mortality of the radical operation was 
19.1 per cent. Two hundred and one out of 
339 patients who did not receive post-opera- 
tive radiation therapy developed a recurrence 
(59.2 per cent). Ninety-five cases were irra- 
diated following operation, and 50 of them 
(52.6 per cent) had a recurrence. The rela- 
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and the borders were smooth. A lung tumor 
\\-as su.spcctcd and radiotherapy was insti- 
tuted. The patient died of a tuberculous 
cachexia three months later. The autopsy 
e.xamination revealed an enormous aneurysm 
of the descending aorta, which was completely 
filled by a large thrombotic blood clot — hence 
no pulsation. The aneury’sm had eroded the 
anterior surfaces of several contiguous verte- 
bra’. 

Charles S. Capp, M.D. 


Pneumonoconiosis ; The Delayed Devel- 
opment of Symptoms. James A. Britton 
and Jerome R. Head. Jour. Am. Med. Assn., 
June 6, 1931, XCVI, 1938-1940. 

The authors report four cases of silicosis, or 
silicosis and tuberculosis, which developed 
many years after relatively short exposures. 
Once a man has developed symptoms while 
still engaged in a dusty occupation, stopping 
the work does not prevent the gradual steady 
PfOKrtssion of the pathologic changes. 

Tiie^ question raised by these cases is of 
Rrtnt importance from the point of view of 
industrial hygiene and from that of the legal 
nsiicct of industrial medicine. One developed 
niTiiptoms of silicosis twenty-three years after 
•m e.\posure of four months; a second, ten 
)ears after an exposure of two years ; a third, 
■uurtcen years after an exposure of four 
Ifnns, the fourth, ten years after an exposure 
n ten years. Tliese instances suggest the 
Urtessity of revising the conception of the 
miRth of exposure which is necessary to pro- 
lEc the disease. It seems probable that after 
featucly short exposures sufficient dust may' 
* eposited in the lungs to set up a progres- 
•I'u fibrosis, which only after many years bc- 

^utnes sufficienllv extensive to produce svmp- 
t'mis. 

C. G. Sutherland, M.D. 


Ancurj'sm of the Pulmonary Artery. H. 


Wahl 


and Raymond L. Gard. Surg., 


J’Xncc. and Obst., June. 1931, LII, 1129 

because of the extreme rarity of this con- 
^ •'ii'n. the authors' case is reported in detail, 
■'ii'R been observed during a period of three 


years, and studied by X-ray and tire electro- 
cardiograph. The autopsy findings clear the 
diagnosis and explain the clinical symptoms. 
Clinical diagnosis of pulmonary aneurysm is 
very difficult, and in only one case reported 
was an antemortem diagnosis proved by 
autopsy'. 

The authors quote Henschen, who says the 
following signs are simultaneously' present in 
pulmonary aneurysm ; 

“(1) Prominence of the second and third 
left costal cartilages, with well-defined dullness 
and X-ray shadow in this area; 

“(2) Intense cyanosis, other signs of con- 
gestion, hemopty’sis, and substernal pain ; 

“(3) Pulsation and well-defined thrill and 
murmur in the second left interspace; 

“(4) Loud, superficial, rasping systolic 
muniiur. 

“(5) Right-sided cardiac liypertrophy ; 

“(6) Absence of dilatation or hypertrophy 
of the left heart [i.c., apex dullness within the 
mid-clavicular line] ; 

“(7) Absence of usual signs of aortic 
aneurysm [vie., dullness to right, difference in 
pulse, recurrent laiyngeal paralysis].” 

But in the case reported there was no pulsa- 
tion in the left second interspace, due to al- 
most complete tlirombosis. 

Brief reports of fourteen other cases found 
in the literature are given. 

D. S. CiuLD.x. M.D. 


Hydatid Cyst of the Lung. Picot. Bull, 
ct Mem. Soc. Radiol. Med. France, April, 
1931, XIX, 171-173. 

A twenty-year-old Arab had frequent he- 
moptysis, and on examination sonorous r.'dcs 
in the right lower lung were revealed. The 
X-r.ay films showed an ovoid unifonn density, 
two interspaces wide, in the middle of the 
right lung. The pre- 0 ])erative diagnosis was 
.T dermoid cyst or sarcoma. A two-stage 
thor.Tcoplasty was performed, with evacua- 
tion of a hydatid cyst. On autopsy exam- 
ination, a second large unsuspected hydatid 
cyst in the alKlominal cavity was discovered. 

CiiAKi.r.s S. C.\rr. M.D, 
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atelectasis is much greater following spinal 
anesthesia than following any form of jnhala- 
^ tion or regional anesthesia. This may be due 
to the facts that ( 1 ) spinal anesthesia definite- 
ly inhibits the depth and force of respiratory’ 
movements which tend to rid the tracheo- 
bronchial tree of foreign matter or secretions ; 
(2) the normal viscosity of the secretions of 
the tracheobronchial tree appears to be in- 
creased following spinal anesthesia, and (3) 
the patient tends to remain relatively quiet for 
a number of hours following spinal anesthesia. 

Howard P. Doub, M.D. 


Chronic Bronchitis. Wendell P. Dally. 
United States Vet. Bureau Med. Bull., 
March, 1931, VII, 250, 251. 

The author considers that the inhalation of 
dust plays a greater role in the etiology of 
pneumoconiosis than as a causative factor of 
chronic bronchitis. While the symptoms of 
the two conditions are similar, the physical 
signs and roentgenographic evidence in pneu- 
moconiosis are somewhat comparable to an ad- 
vanced case of tuberculosis. The roentgeno- 
gram shows definite defined areas of mottled 
masses throughout the lung but especially in 
the hilus region. In chronic bronchitis, with 
the exception of an increase of fibrotic stria- 
tions, and in old emphysematous cases, the 
roentgenogram shows little or no change from 
the normal. 

The symptoms of chronic bronchitis vary 
from no respiratory distress to extreme em- 
barrassment, with distressing paroxysms of 
coughing. The morbid anatomy may vary 
from a mild chronic passive congestion of one 
or more lobes to definite fibrotic changes in- 
volving practically the entire peribronchial 
structure. Usually the bronchial tubes are 
more or less dilated and the mucous mem- 
branes congested, and in later stages numerous 
areas of bronchiectatic cavitation exist. As a 
result of long continued coughing, the lung 
structure loses its elasticity and the constant 
over-supply of residual air gradually dilates 
the air-cells, so that eventually fibrosis and 
emphy’sema are seen. 

The author urges caution, especially in the 


earlier cases of chronic bronchitis, as there is 
ever the possibility’ that one may be dealing 
with a definite tuberculous infection. Inspec- 
tion, palpation, and percussion in tlte early 
case of chronic bronchitis are of little or no 
help. When auscultation reveals roughened or 
exaggerated breath sounds, which are general 
throughout the chest, one may diagnose a mild 
degree of chronic bronchitis. 

The treatment of chronic bronchitis is di- 
rected toward genera! measures, as removal of 
foci of infection, proper ventilation, breathing 
exercises, tonics, air baths, and sun baths. 
Sedatives and expectorants should be em- 
ployed when indicated. In rather old cases in 
which bronchiectasis is in evidence, the appli- 
cation of lipiodol has given beneficial results. 

J. N. Ane, M.D. 


Roentgenographic Examination of the 
Chest, with Case Reports. Marjorie Wulff 
and J. Arthur Myers. Med. Jour, and Rec., 
Dec. 3, 1930, CXXXII, 527-529. 

Two types of cases are discussed: (1) Those 
that have mild symptoms from time to time, 
but in which no evidence of pathology can be 
detected, except definite calcium deposits in 
the region of the lung hili, with or without 
accompanying Ghon tubercles. (2) The second 
group has the same findings, but in the 
family there is tuberculous infection which 
has spread to nearly’ all members and one or 
more clinical cases of tuberculosis has ap- 
peared. The chest findings in these two groups 
warrant far more consideration than they have 
received. 

W. W. Watkins, 


Aneurysm of the Descending Aorta Sim- 
ulating Lung Tumor. Clerc, Haret, and 
Frain. Bull, et Mem. Soc. Radiol. Med. 
France, April, 1931, XIX, 164-167. 

Preliminary X-ray films and fluoroscopic 
examination revealed a large mass in the lung, 
extending slightly’ to the right but mainly to 
the left of the cardiac borders in the region 
of the left auricle. The mass did not pulsate 
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and the borders were smooth. A lung tumor 
v.as suspected and radiotherapy rvas insti- 
tuted. The patient died of a tuberculous 
cadie.xia three months later. The autopsy 
c.xamination revealed an enormous aneurx’sm 
ot the descending aorta, which was completely 
filled by a large thrombotic blood clot — hence 
no pulsation. The aneury'sm had eroded the 
anterior surfaces of several contiguous verte- 
bra'. 

Charles S. Capp, M.D. 


Pneumonoconiosis : The Delayed Devel- 
opment of Symptoms. James A. Britton 
and Jerome R. Head. Jour. Am. Med. Assn., 
June 6, 1931, XCVI, 1938-1940. 

The authors report four cases of silicosis, or 
silicosis and tuberculosis, which developed 
many years after relative!}" short exposures. 
Once a man has developed symptoms while 
slil! engaged in a dusty occupation, stopping 
the work does not prevent the gradual steady' 
pfOgrc-ssion of the pathologic changes. 

The question raised by these cases is of 
Sfcat imjxirtance from the point of view of 
indu.strial hygiene and from that of the legal 
asficct of industrial medicine. One developed 
syniptoms of silicosis twenty-three years after 
an c.xposure of four months ; a second, ten 


}i'nrs after an exposure of two years ; a third, 
inurtecn years after an c.xposure of four 
yeans; the fourth, ten years after an exposure 
<•1 ten years. These instances suggest the 


necessity of revising the conception of the 
length of exposure which is ncccssaiy to pro- 
duce the disease. It seems probable that after 
reiaiivciy short exposures sufficient dust may 
be deposited in the lungs to set up a progres- 
sive fibrosis, which only after many years bc- 
mtiie.s .cufilcicntly extensive to produce sytnp- 
i'lins. 


C. G. SUTIIERLAXD. M.D. 


Aneurj'sm of the Pulmonary Artery. H. 

Wahl and Raymond L. Card. Surg., 
^yncc. and Obst., June, 1931, LII, 1129- 
1135. 

hvc.-nise rtf (ite extreme rarity nf this con- 
'b'ion. the .anthors' case is reiiorted in detail, 
b'niiig tieeii observed ihiriiig a period tif three 


years, and studied by X-ray' and the electro- 
cardiograph. The autopsy findings clear the 
diagnosis and explain the clinical symptoms. 
Clinical diagnosis of pulmonary aneurysm is 
very difficult, and in only one case reported 
Avas an antemortem diagnosis proved by 
autopsy'. 

The authors quote Henschen, who says the 
following signs are simultaneously present in 
pulmonary aneury'sm : 

“(1) Prominence of the second and tliird 
left costal cartilages, with well-defined dullness 
and X-ray shadow in this area; 

"(2) Intense cyanosis, other signs of con- 
gestion. hemoptysis, and substernal pain ; 

“(3) Pulsation and well-defined thrill and 
murmur in the second left interspace; 

‘‘(4) Loud, superficial, rasping systolic 
murmur. 

“(5) Right-sided cardiac hypertrophy; 

“(6) Absence of dilatation or hypertrophy 
of the left heart [i.r., apex dullness within the 
mid-clavicular line] ; 

“(7) Absence of usual signs of aortic 
aneurysm [vi:;., dullness to right, difference in 
pulse, recurrent laryngeal paralysis].” 

But in the case reported there was no pul.sa- 
tion in the left second interspace, due to al- 
most complete thrombosis. 

Brief reports of fourteen other cases found 
in the literature are given. 

D. S. Child.s, M.D. 


Hydatid Cyst of the Lung. Picot. Bull, 
et Mem. Soc. Radiol. Med. France, April, 
1931, XIX. 171-173. 

A twenty-year-old ,'\rnh bad frequent be- 
niopty.sis, and on examination sonorous r.'dcs 
in the right lower lung were revealed. Tlic 
X-ray films showed an ovoid uniform dcnsitv, 
two interspaces wide, in the middle of the 
riglu lung. The pre-operntive diagnosis was 
a dermoid cyst or sarcoma. A two-.sjngc 
thoracoplasty was perfonned, with evacua- 
tion (It a lu'datid cyst, (hi .autopsy ex.am- 
in.atiou, a second large unsuspected hydatid 
cy-.st in the nhdoniinal c.'uity was discovered. 

CitAKU'-s S. C\rr. M.D. 
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CONTRAST MEDIA 

The Roentgenologic Demonstration of 
the Lacrimal Ducts by Means of a New 
Contrast Medium. H. Gasteiger and S. 
Grauer. Rontgenpraxis, May 1, 1931, III, 
410. 

Roentgenologic examination of the lacrimal 
ducts, which have been filled by a thorium 
dioxyd sol, containing 50 per cent thorium, is 
highly recommended by the authors. The in- 
jection is easy, harmless, and the medium 
casts a good shadow. The position and type 
of a suspected stenosis may easily be demon- 
strated and fistulas also may be shown. Trau- 
matic changes and anomalies are easily de- 
monstrable. The roentgenologic diagnosis has 
been of great assistance, and the authors pre- 
fer to use this method. 

H. W. Hefke, M.D. 


Paths of Absorption and Excretion of 
Sodium Tetraiodophenolphthalein. A. J. 
Delario. Jour. Lab. and Clin. Med., Jan- 
uary, 1931, XVI, 329-340. 

Experimental work on the paths of ab- 
sorption and excretion of sodium tetraiodo- 
phenolphthalein reveals the following facts; 

( 1 ) Dye is absorbed by both the small and 
the large intestine after oral or rectal adminis- 
tration. 

(2) Dye given intravenously leaves the 
blood stream in from two to four hours. An 
occasional trace is found later as it is reab- 
sorbed from the intestine or gall bladder. 

(3) The liver starts to excrete tlie d)'e in 
one or two hours. It reaches its maximum 
concentration in the bile in five hours without 
the gall bladder, and in seven hours with a 
gall bladder in situ. 

(4) The liver will excrete the dye a little at 
a time for six or seven days. 

(5) The liver excretes about from 60 to 70 
per cent of the dye, probably as sodium tetra- 
iodophenolphthalein, V ithout changing or con- 
jugating it. 

(6; Urine excretes about from 5 to 10 
per cent of the dye— some in the innrg.-mic 

state. 


(7) The large intestine excretes about 25 
per cent of the dye. 

(8) Some dye is rendered insoluble as the 
dye-containing bile strikes pancreatic juice. 

(9) Fat causes a greater amount of the 
dye to be rendered insoluble in the small in- 
testine, more liver secretion of the dye, and 
probably a greater gall-bladder absorption. 

A. O. Hampton, M.D. 


DOSAGE 

Roentgen Dosimetry. Grebe. Schweiz, 
med. Wchnschr., April 25, 1931, LXI, 406. 

The author discusses the methods of meas- 
urement, considering chemical changes, biolog- 
ical effects, and changes in the electrical 
charges of gases. 

H. C. OCHSNER. M.D 


Multiplication of the Effect of Very Small 
Radium Doses on Tissue Cells in Vitro. 
Albert Fischer and M. Horwitz. Strahlen- 
therapie, 1931, XL, 465. 

Tissue cultures of osteoblasts were irra- 
diated with such small doses of radium that 
no definite effect could be shown. If the 
exposed cultures were placed in the icebox, an 
effect of the irradiation could be detected. 
Arsenic acid in concentrations of 1 : 3 X 10° 
up to 1 : 9 X 10° had the same influence. Heat 
did not affect the cultures in this manner. It 
is concluded from these experiments that the 
effect from ver)' small doses of radiation on 
biological objects can remain latent and be- 
come apparent only after the action of an 
otherwise harmless agent. 

Ernst A. Pohle, M D , Ph.D. 


The Influence of Cones on the Dose. 
Stephan Epstein. Strahlentherapie, 1931, 
XL, 493-507. 

The influence of cones on the dose in X-ray 
therap 3 ’ was studied bj’ the author by means 
of a Kiistner ionization instrument He found 
that with or without a cone, as well as be- 
tween different types of cones, there ma}' be a 
difference in the surface dose in deep therapy 
up to 20 per cent or higher. Three factors 
are responsible for these variations: (1) The 
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sccondan- irradiation of the filter; (2) the 
stem radiation, and (3) the absorption in the 
■ivooden bottom of the cone. For the practice 
one must conclude, therefore, that calibrations 
of X-ray apparatus should be carried out with 
the same cone attached as used during the 
treatment. Cones should be standardized so 
as to avoid appreciable variations. 

Ernst A. Pohle, M.D., Ph.D. 


EXPERIMENTAL STUDIES 


Experimental Studies Concerning the 
Problem of Secondary Radium Rays. J. 
Suetsugu. Strahlentherapie, 1931, XL, 401- 
426. 


The author studied the effect of secondary 
radium and roentgen rays on cultures of B. 
{•rodigiosits, ascaris eggs, and photographic 
emulsion. Pertinax, aluminum, copper, silver, 
and lead were used as secondar}' radiators. 
The experimental set-up is described in detail, 
it appeared that for secondary' radium rays 
there was a remarkable agreement between 
the biologic experiments done on bacterial cul- 
tures and on the photographic emulsion. The 
results obtained on bacteria and on ascaris 


eggs were also in good agreement in contrast 
"ilii the same experiments conducted with 
'Ccondary roentgen imys. The agreement in 
the case of secondarv radium irradiation is cx- 


phiined by the fact that it has a higher pene- 
tratinn and is not, as the secondary electrons 
produced by roentgen rays, already absorbed 
’n the upper layer of the absorbing material. 
The differences in the quantitative relations 
•■sre probably due to the difference in the absorjj- 
drij) (qj. roentgen and gamma rays of 
The dependence of the secondary 
'rradiatinn from the atomic number was much 
pronounced with g.amma rays than with 
roeiU"en rays. Marked discrepancies appeare<l 
between the entering radiation and the 
^'■>tc</ining radiation. The secondary radia- 
t'Oii on the exit side of the absorbing layer 
f'acites a inininunn for metals of medium 


^itouiic mnnbcr. 

hi the physical experiments this was found 
‘hi served ns a .“iecondary radiator. The 
nn\nuu!u amount of secondary rays is pro- 
011 , ,d !,y inaterial.s with lower 


atomic number, as, for instance, pertinax, pro- 
duce only slightly' less secondary' radiation. 
Further analyses of the experimental results 
showed also that at the side Avhere the radia- 
tion enters, the intensity' of the secondary 
metal radiation is higher, while on the side 
where the rays leave the absorbing lay'er, the 
secondary' beta rays of the organic material 
are more effective. For practical purposes, 
certain deductions may be drawn from this 
work, particularly as to the proper applicators 
for radium treatment. If, for instance, it is 
desirable to have a minimum of secondaiy 
rays, it would be best to place a material be- 
tween radium applicator and tissue which has 
an atomic number in the neighborhood of that 
of tin. Further experiments are necessary', 
however, to prove this assumption. 

Ernst A. Pohle, M.D., Ph.D. 


Measurements of the Distribution of Heat 
Rays in Various Parts of the Animal Body 
by Means of the Photographic Method. J. 
Plotnikow and R. Mibayashi. Strahlenther- 
apie, 1931, XL, 546-561. 

The authors determined quantitatively, with 
the photographic method, the longitudinal dis- 
persion effect (Plotnikow) in liver, skin, 
muscles, and other tissue. In certain organs, 
the dispersion was so high that tlie entering 
light rays were partially returned tiirougii the 
entering surface. This shows tliat a trans- 
parency of the body for light can not only he 
caused by reflection and absorption but also by 
a complete inner dispersion. The significance 
of thc.se findings for certain medical problems 
is discussed. 

Ernst A. Pohle, M.D., Ph.D. 


THE FOOT 

The Weak Foot. W. H. Daniels. United 
States Vet. Bureau Med. Bull., March, 1931, 
VII, 246-249. 

In a di.scussion of the normal anatomy and 
mechanism of the foot, the author considers 
that Weight-hearing is accompli.shcd by a sc- 
ries of arches formed by tlw tarsal and meta- 
t.ar.s.al hones which arc strengthened In' the 
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ligaments and tendons of the foot. The me- 
dial and lateral anteroposterior arches are the 
main supports. The medial arch is made up 
of the os calcis, astragalus, scaphoid, the three 
cuneiforms, and the first, second, and third 
metatarsals. The lateral arch is composed of 
the os calcis, cuboid, and fourth and fifth 
metatarsals. 

The principal causes of pes planus in chil- 
dren are infantile paralysis and genu valgum. 
In adults this condition is found frequently in 
those occupations requiring constant weight- 
bearing. Poorly shaped shoes which hold the 
front part of the foot in the everted position, 
thus causing a constant strain on the plantar 
fascia and ligaments, are the principal cause 
of pes planus. 

In severe cases the external malleolus be- 
comes flattened and rounded and the astraga- 
lus is dropped from its normal position above 
the os calcis to the inside of this bone. 
Changes are also noted in the os calcis, sca- 
phoid, and cuboid. The scaphoid and cuboid are 
later displaced, resulting in the loss of the nor- 
mal play of the foot. _ 

The most important symptoms are pain, dis- 
tortion, tenderness, and spasm of the foot. 
The gait of the patient suffering from weak 
foot is characteristic, as he shuffles along with 
his feet everted. The author advises having 
the patient stand on a cardboard blackened 
with camphor smoke to determine weight- 
bearing. X-ray examination will show the 
relationship of the bones to each other. 

The treatment depends on the kind and se- 
verity of the case and includes adhesive plas- 
ter straps, contrast baths, exercise, proper 
shoes, arch supports, and, in extreme cases, 
plaster casts. 

J. N. Ane, M.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGICAL) 

An Improved Method for Oral Cholecys- 
tography. Carl Sandstrom. Acta Radio- 
logica, 1931. XII, Ease. 1, No. 65, pp. 8-22. 

^ The Maria Hospital, Stockholm, employs 


oral cholecystography exclusively. The author 
attributes their excellent results to (1) their 
radiographic . technic and (2) an improved 
method of giving the dye. 

Sandstrom advocates making films in vari- 
ous positions, using compression technic, such 
as Akerlund employs in examination of the 
duodenal bulb, also fluoroscopic observation to 
ascertain the mobility of the gall bladder and 
the presence of tenderness on pressure. An 
enema is given immediately before the first 
films are made. 

The author, upon attempting to determine 
whether the cause was imperfect absorption 
of the d)'e or a pathologic gall bladder, de- 
scribes difficulties met with in patients with 
poor gall-bladder shadows. Small non-opaque 
stones ma}' not be visible in a poorly filled gall 
bladder. 

It is known that the iodine salt used in chol- 
ecystography is eliminated from the body 
slowly and that it is re-absorbed by the intes- 
tine after evacuation from the gall bladder. 
Sandstrom makes use of this fact by giving 
his patients repeated doses of the dye on suc- 
cessive da}'s instead of one massive dose. 

Three methods of divided administration 
are described. 

(1) At bedtime the patient takes one-half 
the usual dose of dye (1.5 to 2 ggams) in al- 
kaline, carbonated mineral water. During the 
following day he eats small meals and avoids 
gas-forming carbohydrates. The last meal of 
the day, a veiy' small one, must contain no 
fats or egg yolks, and should be taken about 
5 p. M. At 9 p. M. the patient takes a full dose 
of dye (3-4 grams). The next morning the 
roentgen examination is begun. This is the 
method which is preferred in the Mana 
Hospital. 

(2) Late in the evening tlie patient takes 
1 5 to 2 grams of dye. At breakfast the i^xt 
morning he again takes 1.5 to 2 grams. The 
evening meal must be very' light and is taken 
about 5 o’clock. At 9 p. m. the patient receives 
1.5 to 2 grams of dye. The roentgen examina- 
tion is made as usual on the following day. 

(3) The patient has a small meal at 5 
p M., and at 9 p. m. he takes from 3 to 4 
grams of dye. The following morning, films 
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are made of the gall-bladder region. If the 
gall bladder is well filled or definite stones are 
seen, the e.xamination is continued the same 
(lay in the ordinary way. However, if no gall- 
bladder shadow is seen or if a poor one is evi- 
dent, the patient is allowed his meals during 
the day. takes his last food at 5 p. m., and 
at 9 p. it. has another full dose of dye. On the 
following day, the X-ray studies are completed 
as usual. This method has the advantage of 
consuming less time, if the first dose is suffi- 
cient, and of serving as a check-up in cases of 
poor filling or no shadow. On the second 
morning the author has often seen a normal 
gall-bladder shadow in persons who presented 
no visil)le shadow the first day'. 

Tiic best shadows, in the divided dose 
method, are usually obtained 12 hours after 
the last dye is taken. 

The advantages of this method of cholecys- 
tography arc as follows ; 

(1) Normal patients show denser gall- 
bladder shadows with much less variation of 
concentration than when the ordinary one- 
dose method is used. 

(2) Many patients who give no visible gall- 
bladder shadow with the usual technic have 
shown satisfacton' filling with divided doses 
of dye. 

(2) Reactions are milder than with single 
krge doses of dye. Only 17 per cent of cases 
present mild nausea; 73 per cent have no 
sym[)toms at all. Only those patients with high 
grade cholecystitis have vomited. 

The author has used this method as a con- 
trol test in 53 cases that have had previous 
c.x.aminations by the one-dose technic. Thirty- 
one of these patients showed no shadow with 
the single dose, and 22 had a very poor filling, 
^'ine of the no-sliadow cases, when examined 
b.P the new method, had normal gall bladders; 
b had good filling and definite evidence of 
stones; 2 had persistent poor filling, and 14 
again tailed to show any visible gall-bladder 
shadow. Of the cases with poor shadows at 
ttm first examination, 9 showed normal gall 
bladders when re-examined ; 7 showed definite 
ttrill-bladdcr shadows with stones ; 1 showed a 
V'Cll-rdled gall bladder, with constriction of the 
1“%, and 5 continued to exhibit iioor filling. 


The diadded dose method has been used in 
152 cases : 51 of these patients have 

come to operation. The roentgen diagnosis 
has been confirmed in all but two of them. 
One of these patients, avho had no gall-bladder 
shadow by cholecystography', was found to 
have a normal gall bladder, but there was a 
large tumor of the adrenal which displaced the 
liver. The otlier patient also showed no fill- 
ing of the gall bladder at two cholecystog- 
raphies, but at both examinations he was 
drunk. At operation he was found to have a 
normal gall bladder but definite pathologic 
changes in the liver. 

The author regards the divided dose method 
of oral cholecystography' as entirely' compar- 
able to the intravenous method in reliability. 
He stresses that from his experience he be- 
lieves the dye to be better given in alkaline, 
carbonated mineral water tlian in any other 
medium he has tried. 

A. L. Hart, M.D. 


Gall-bladder Visualization and Jaundice. 
E. L. Walsh and A. C. Ivy. Proc. Soc. 
Exper. Biol, and Med., January, 1931, 
XXVIII, 382. 

The authors demonstrated that in obstruc- 
tive jaundice in dogs the gall bladder was slow 
to visualize after the administration of tetraio- 
dophcnolphthalein, and the usual density of 
the shadow was decreased. They ligated tlic 
common bile ducts of five normal dogs, and 
from 60 to 96 hours later the dye was in- 
jected. The gall-bladder shadows became 
faintly visible in from 14 to 50 hours. While 
.some slight increase in density was observed 
later, the "normal density" was not noted at 
any time. 

They also confirmed the findings of Gopher, 
showing that the disappearance of the gall- 
bladder shadow, following a fatty meal, was 
.•iccomplishcd by the exit of most of the gall- 
bladder contents through the biliary passages. 
After visualizing the gall bladders of five dogs 
by means of the dye, the common bile ducts 
were ligated and fatty meals were fed to the 
animals d.aily. The gall-bladder shadow ho- 



384 


RADIOLOGY 


came more dense after two or three days and 
the density persisted for two weeks, after 
which time further observations were not 
made. 

J. N. M.D. 


Uroselectan: A Radiological and Urolog- 
ical Study. Bransford Lewis, Grayson Car- 
roll, and Martyn Schattyn. Southern Med. 
Jour., March, 1931, XXIV, 206-210. 

Cystoscopic urography is not always prac- 
tical and the method of examination by uro- 
selectan is supplementar}'. Each method of 
examination has its place. The cystoscopic 
technic gives roentgenograms which arc supe- 
rior to those following the administration of 
uroselectan. The evidence is positive while 
that of uroselectan is negative. In the meth- 
od, the patient drinks freely of fluids the day 
before the injection, and the intestines must 
be as free from contents as possible. A “flat” 
roentgenogram is taken before the injection. 
The technic advised by the authors of this 
metlrod is followed, except that the time is 
reduced to ten minutes. From three to five 
roentgenograms are taken, according to the 
requirements of the case. It has been shown 
that normall}', 90 per cent of the uroselectan 
injected is eliminated by the kidneys, 60 per 
cent in the first two hours, 25 per cent in the 
next hour, and the remainder in the next four 
hours, which facts may be utilized in making 
roentgenograms. A child of seven years re- 
ceives one-half, and one of two years, one- 
fourth the adult dose. There is no object in 
dividing the dose between the two arms as 
suggested by some authors. Six cases are 
cited. 

W. W. Watkins, M.D. 


Gaseous Pericholecystitis with Chole- 
cystitis and Cholelithiasis. C. F, Hegner. 
Arch. Surg., June, 1931, XXII, 993. 

The author reports the case of a man, 62 
years of age, suffering from an acute gall- 
bladder attack. Cholecystography was done 
and resulted in none of the dye being seen 
in the gall bladder, but that organ was seen 
to be distended with gas, which increased 


ver}^ markedly in the next t%vo days, At 
operation, the gall bladder was found to be 
much distended with gas. There were many 
adhesions around this area, and a number of 
small abscesses in the wall. Because of dif- 
ficulty from bleeding, a drainage was done, 
this being followed by death several days 
later. 

At autopsy, the gall bladder was found to 
be perforated by a calculus and it contained 
other calculi as well, A specimen of the blood 
around the tumor mass after the surrounding 
adhesions were separated showed a pure cul- 
ture of an atypical Welch's bacillus. Various 
cocci were also found. 

Howard P, Doub, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Radiologic Examination of the Stomach 
after Gastro-enterostomy. Rene A. Gut- 
mann. Bull, et Mem. de la Soc. de Radiol, 
Med. de France, February, 1931, XIX, 58. 

Many diverse lesions are present and may 
be demonstrated by giving a small glassful of 
a thick barium mixture, followed by manual 
palpation of the stomach. Localized peri- 
gastric or generalized gastric adhesions may 
be noted and often stenoses of the stoma open- 
ing may be demonstrated. Frequently there is 
a small peptic ulcer in the stoma opening it- 
self. Stereoscopic films may show a niche not 
seen at fluoroscopy. 

Charles S. Carp, M.D. 


Fluoroscopy in Gastro-intestinal Diseases. 
Edwin Boros. Med. Jour, and Rec., Dec. 3, 
1930, CXXXII, 551-553. 

The majority of clinics abroad subscribe to 
the dominance of fluoroscopy in gastro-intes- 
tinal X-ray examination, and the taking of 
films is added only in borderline cases, or to 
preserve records. In this countiy', while 
fluoroscopy is done routinely, it does not seem 
to the author that it has the prominence it 
deseiwes. In fluoroscopy, the patient should 
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he examined in the erect, recumbent, and 
lateral positions, the latter especially for ad- 
hesions about the stomach. The chest should 
be included in every gastro-intestinal examina- 
tion. Fluoroscopy, though regarded as of 
primary importance, should be supplemented 
by films. 

W. W. Watkins, j\I.D. 


The Reflex Influence of the Colon, Ap- 
pendix, and Gall Bladder on the Stomach. 
F. M. Smith and G, H. Miller. Archiv. Int. 
Med., December, 1930, XLVI, 988-993. 

Distention of the colon and introduction of 
croton oil into the colon or appendix caused 
marked increase in tone and peristaltic action 
of the stomach, which frequently became vio- 
lent and occasionally reversed. Atropine 
abolished this effect; barbital anesthesia had 
no influence. Identical results were produced 
Kv the same chemical irritation of the gall 
bladder, while manipulation alone had no 
tltect. In a patient comparable results were 
obtained by distention of the colon, which 
elicited also ty'pical epigastric distress. 

The paper, which refers to previous publica- 
tions and statements of other authors who arc 
of different opinion on the subject, illustrates 
the intimate interrelationship of the different 
organs of the digestive apparatus, which is of 
.'uch great clinical importance. 

H. A. Jakre, M.D. 


Sympathectomy for Megalocolon. D. E. 
Robertson. Can. Med. Assn. Jour., March, 
1931. XXIV. 359. 

This is a report of three cases of megnlo- 
oolon. a condition which is congenital in origin, 
•‘'Omctiines known as Hirsch.sprung’s disease. 
These cases were treated by interference with 
die lumbar .sympathetic trunk, following the 
'vork of Wade, Judd, and others. 

The condition is charactcrir-cd by marked 
constipation atid great dilatation of the whole 
Colon, from the cecum to tlic pelvirectal 
'phinctcr. The caliber of the colon is five 
times tlie width of the sphincter, while the 
'\al!s of the colon arc fotir times the thick- 


ness of the sphincter. A destructive lesion 
of the nerve ganglia at the pelvirectal 
sphincter acts as a direct obstacle to the de- 
scending peristaltic waves and is the cause of 
the subsequent dilatation and hy^pertrophy’ 
which ensues above. Inasmuch as it has been 
demonstrated that some of the large bowel 
sphincters are controlled by the lumbar por- 
tion of the sympathetic nervous system, it is 
fair to assume tliat all of the large bowel 
sphincters are so controlled. Hence, if the 
lumbar segments of the sympathetics were 
severed, it might be expected that the contrac- 
tion of the pelvirectal sphincter would be re- 
leased and the colon be permitted to resume 
its normal function. As a matter of fact, this 
is what actually did happen subsequent to 
operation, and the operation of left lumbar 
ramiscction has been demonstrated to be a 
cure for megalocolon. 

The three cases which are reported are u’ell 
illustrated by reproductions of X-ray films, 
showing the colon before and after the opera- 
tion, The operation is described in detail and 
the subsequent history closely followed. 

In two of the cases there was a relapse, 
which, however, yielded to a course of fre- 
quently repeated enemas. 

In a footnote, three cases are reported by 
the author as having been successfully oper- 
ated on since the paper was written. 

L. J. Carter, M.D. 


Gastric Hemorrhage Due to Familial 
Telangiectasis. L. Napoleon Boston. Am. 
Jour. Med. Sci., December, 1930, CLXXX, 
798. 

The author reports three cases of gastric 
hemorrhage due to familial telangiectasis. 
These iiaticnts had telangiectasis of tlie skin 
and mucos.T. as well as recurrent hemorrhages 
from both the stomach and the rectum. In 
each instance, the history indicated otlier mem- 
bers of the same family or near relatives who 
had exjH-rienced .similar .attacks of bleeding 
from nuicous surfaces. 

Cbnrncteri.stics of this condition arc as fol- 
low.s: (1) P.lnod-clotting time is within nor- 
inni limits; (2') blood platelets number from 
2.50.0rv) fsy secondary anemia is 
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present; (4) patients recover rapidlj'- follow- 
ing seemingly large hemorrhages; (5) patients 
do not bleed extraordinarily after surgical op- 
erations; (6) other symptoms suggestive of 
gastric lesions are absent. 

In spite of the fact that the patients had 
been victims of recurrent gastric hemorrhage 
since early life, each lived to be over fifty 
years of age. 

The tendenc}' to familial hemorrhage is 
transmitted b}' both maternal and paternal 
parents to the offspring. 

Roe J. Maier, M.D. 


Conditions Commonly Called Colitis. J, 
Arnold Bargen. Am. Jour. Roentgenol, and 
Rad. Then, March, 1931, XXV, 308-313. 

The syndrome of mucus in the stools, with 
intestinal irritability, is considered by the au- 
thor ordinarily to indicate some abnormality 
of the general body state; hence some term 
such as "irritable colon” is preferred to “mu- 
cous colitis” or "spastic colitis,” the term “co- 
litis” being reserved for true infectious dis- 
eases of the colon, such as chronic ulcerative 
colitis, amebic colitis, bacillary dysentery, and 
tuberculous colitis. Too often, “colitis” is di- 
agnosed, and an organic disease thereby sug- 
gested when psychotherap}^ will prove much 
more effective in controlling the symptoms 
than vaccines, medicated enemas, or intesti- 
nal douches. 

Of the 200 cases at the Mayo Clinic, where 
a previous diagnosis of colitis had been made, 
all had definite symptoms of neurosis, many 
giving a historj' of nervous strain, excessive 
physical or mental effort, family difficulties, or 
excessive use of tobacco or alcoholics. Teach- 
ers, preachers, lawyers, salesmen, draftsmen, 
and merchants constituted a large percentage 
of this group, with 58 per cent being women 
and 42 per cent men. 

Three groups were recognized; (1) those 
with loose, frequent stools ; (2) those with ob- 
stinate constipation, and (3) a small group 
with organic lesions. Common S 3 Tnptoms 
were: generalized abdominal discomfort, par- 
ticularly in the left side, occasional sharp 
cramp-like pains ; bloating, and the passage of 
mucus, varjnng from flecks to large tubular 


casts. These symptoms Avere often associated 
with numerous complaints in other parts of the 
body. 

Proctoscopic examination revealed normal 
mucosa in all cases, with repeated stool exam- 
inations being entirely negative in 90 per cent 
of the cases, and in the remaining 10 per cent 
such parasites of questionable clinical signifi- 
cance as Eudaweba colt, Chiloitiastix iiicstiili, 
and Endolima naiia being usually found. 

Roentgenologic studies of tliese patients re- 
vealed diverticulosis in onlj' 4 per cent of the 
cases. The barium enema examination is con- 
sidered more valuable for the anal)'sis of this 
group of patients than the opaque meal, which 
is onl}' occasionally used. 

J. E. Habbe, M.D. 


Leukoplakia of the Stomach; Report of 
a Case. Harry A. Singer. Archiv. Path., 
March, 1930, IX, 676-682. 

The author has found only one other case 
reported in the literature, but squamous 
epithelium has often been noted microscopical- 
ly in the stomach. The patient, a male, SI 
years of age, presented an X-ray appearance of 
an hour-glass constriction and canalization of 
the middle portion of the stomach. There was 
marked gastric stasis. The roentgenologist 
diagnosed probable carcinoma and suggested 
the possibility of syphilis, the patient revealing 
both a four plus positive Wassermann and 
a Kahn. Upon resection of the diseased por- 
tion of the stomach, a 2 cm. area of leukoplakia 
was found, at the anterior wall of the proximal 
end of the specimen. 

A. O. Hampton, M.D. 


Diagnosis and Treatment of Acute In- 
testinal Obstruction. Jose Mendonca. Surg., 
Gynec. and Obst., June, 1931, LII, 1115-1120. 

Acute intestinal obstructions are divided in 
two classes : dj'namic, and mechanical, the 
former being caused by trauma or paralysis. 
A great deal of stress is placed on the pa- 
tient’s historj', in his own words, in differen- 
tiating dynamic from mechanical obstruction, 
and, in most cases, one examination alone is 
not sufficient. 
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The autlior stresses the necessity of careful 
physical examination and makes the following 
statement ; 

“The latest advances in roentgenography' 
make it possible, in almost all the cases, to 
obtain data to confirm the diagnosis.” How- 
ever, he does not state to what advances he 
refers. Morphine is advocated with the pa- 
tient in collapse from violent pain or from 
intestinal paralysis caused by' renal or hepatic 
colic. 

.‘V tabulation of differential diagnosis of the 
dynamic and mechanical ty'pes of ileus is given. 
Dynamic ileus is surgical only' when the in- 
to.xication is so advanced that drainage is 
absolutely necessary', or when the condition 
that caused the ileus calls for operation, while 
m cases of mechanical obstruction, in whicli 
enemas have failed to restore the permeability' 
of the intestine, early laparotomy' is urged. 
Supportive treatment is also advocated. 

D. S. Childs, jM.D. 


Pathology of the Lower Colon. Rudolf 
Pohl. Rontgenpraxis, April 15, 1931, III, 
337-345. 

Tliree unusual cases of interest arc de- 
scribed. The first case is a large myoma of 
the rectum which could be shown plainly' by a 
barium enema. The author has not found 
similar roentgenograms in the literature. The 
Progno.sis appears dubious in such cases, as 
oialignant degeneration very often takes place. 
One and one-half years after an operation the 
patient died as the result of a sarcomatous 

recurrence. 

A very large fccalith was found by roent- 
Scnologic examination in a two and onc-half- 
ycar-old boy who was markedly constipated. 
Pbysic.al examination showed a large mass in 
the lower abdomen, with rigidity. The ba- 
rium Ihnvcd around this large mass in the 
reclosigmoidal region, and an X-ray film 
showed incrustation of the tumor with cal- 
eiuin s.alts. 

Tlie diagnn.sis of diverticulitis leading to a 
definite stenosis in the sigmoid is discussed 
ill the third case. The roentgenologic a!>pear- 


ance of the mucosa surrounding the stenosis 
is of great importance in the diagnosis be- 
tween benign and malignant stenosis. Re- 
examination after medical treatment usually' 
shows definite improvement and excludes 
malignancy'. 

H. W. FIefke, M.D. 


Syphilis of the Stomach Simulating Car- 
cinoma. George Bell and A. H. Tebbutt. 
Med. Jour. Australia, Jan. 17, 1931, I, 81. 
(Reprinted by permission from British Med. 
Jour., May 9, 1931, No. 3670, p. 86 of Epit- 
ome of Current Medical Literature.) 

The authors report tire case of a naval 
stoker, aged 37, who complained of dull ach- 
ing pain over the epigastrium, and sickness 
soon after food. The duration of the illness 
was six montlis, and there was no history of 
venereal disease. He had lost weight, and his 
bowels were constipated and irregular. There 
was tenderness over the pyloric area but no 
palpable mass. 

An X-ray examination revealed a subtotal 
pyloric obstruction and a large filling defect of 
the pylorus, which suggested malignant dis- 
ease. A fractional test meal showed a fasting 
residue consisting of 200 c.c. of bile-stained 
fluid, with much muco-pus and no acid. Oc- 
cult blood was present. After a test breakfast 
tlicrc was neither hydrochloric nor lactic acid. 
The stomach did not empty in three hours. 
Malignant disease of the pyloric end of the 
stomach was diagnosed, but the Wassermann 
test gave a strongly positive reaction. 

The patient was given intensive antisyphi- 
litic treatment for three weeks, and was then 
submitted to laparotomy. The pyloric end of 
the stomach, which was found to be infiltrated 
and thickened, was resected and a gastro- 
enterostomy was performed. Recovery was 
uneventful. Macroscopic and microscopic ex- 
aminations showed erosion of the mucosa not 
involving the muscvilaris. There was marked 
infiltration of the subnnicosa by round cells, 
pl.'isina cells, endothelial cells, and eosinophils.' 
In the ntuscularis and the submucosa were 
found giant-cell .systems typic.al of tuhercu- 
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losjs. Itlarlced obliterative endarteritis was 
found in several vessels. 


Studies on the Stereoscopic Demonstra- 
tion of the Gastro-intestinal Tract on the 
Basis of the Mucosa Technic. Roeck. 
Rontgenpraxis, May 1, 1931, III, 395. 

Stereoscopic films of the gastro-intestinal 
tract are of enough value, compared with the 
ordinar}^ technic, to warrant further trials. 
The patient drinks a small amount of a thin 
barium mixture under the fiuoroscope. By 
turning the patient to the right, then to the 
left, and again on his back, a filling of the 
duodenum is accomplished in most cases. A 
vet^" fast technic must be used in order to 
prohibit motion, one-twentieth of a second be- 
ing used (from 160 to 200 ma.) for the ex- 
posure. The time for shifting the apparatus 
and changing the films is given as one-half 
second. The anterior and posterior wall of 
the stomach may be easily differentiated by 
stereoscopic examination. 

H. W. Hefke, M.D. 


GASTRO-INTESTINAL TRACT 
(THERAPY) 

The Treatment of Peptic Ulcer. I. W. 
Held and A. Allen Goldbloom. Can. Med. 
Assn. Jour., March, 1931, XXIV, 372. 

There is no specific medical treatment of 
peptic ulcer at present, certainly none based 
on pathogenesis and etiologyc 

Therapeutic measures should be adapted to 
the condition of the ulcer. But the difficulty 
is that no method, not even the X-ray, can 
determine in every case exactly the condition 
of the ulcer. Cases have been met in which 
the most exact X-ra}" studies have revealed 
no evidence of ulcer, and yet hemorrhage or 
perforation has developed within a week. 
On the other hand, cases with a distinct 
deformity of the stomach or duodenum, 
■with even a large niche suggestive of begin- 


ning malignancy, improve rapidl 3 ' under med 
ical treatment, so that, roentgenologicallv, tin 
niche is seen to become smaller or disapi)ear 
The first consideration in the treatment o 
non-hleeding or non-perforating ulcer is tin 
obtaining of rest of bodr-. At present th( 
majorit}^ of authors advocate ambulators 
treatment, having in view the economic ads^an- 
tage to the patient. The authors regard this 
as a mistaken point of view. Bj’ not insist- 
ing that the patient go to bed, we allow the 
ulcer to develop and encourage serious com- 
plications, at times doing more by our care 
not to injure the economic condition than if 
we had advised bed treatment for two or three 
weeks. 

Coincident \ritli rest of body, we must try to 
reduce to. a minimum the most important gas- 
tric functions, namelj-, secretion and motility. 
In order to do this, we must understand what 
articles of diet will least tax gastric secretion 
and motilitj'' and yet be nutritious enough. To- 
daj'- we have complete information on the 
effect of the various foods on gastric secre- 
tion through the work of Rehfuss and his 
pupils, while the work of the pupils of Von 
Bergmann has furnished roentgenological evi- 
dence of the influence of food on gastric motil- 
it 3 '. From these two standpoints the authors 
discuss the action of such foods as milk, car- 
bohydrates, fat, proteins, vegetables, fruit 
juices, soups, and condiments. 

Alkaline medication is given for the re- 
lief of epigastric distress onty when specially 
indicated. The patient is impressed with the 
fact that the dietetic is the main treatment. 

In the treatment of hemorrhage complicat- 
ing peptic ulcer, rest in bed and the withhold- 
ing of all food by the mouth during the acute 
stage are imperative. The usual treatment of 
hemorrhage should be emp]o}’ed, as morphine, 
adrenalin, glucose, blood transfusion, and so 
forth. 

In the treatment of callous and stenosing 
ulcers, one must be ver)' careful to rule out 
spasm, as this ma 3 ^ simulate organic changes 
ver 3 ’' closeh^. If organic stenosis can be deter- 
mined, medical treatment should be emplo}’*-^^ 
only with a great deal of apprehension, and 
onh' when either the age of the individual or 
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sonic co-existing constitutional disease makes 
operative procedure fraught with danger. 

The penetrating ulcer is indicated by the 
existence of a niche which will, in most cases, 
yield to medical treatment of the most rigid 
type. The passage of the stomach tube is 
interdicted. The results of treatment should 
not be judged by the disappearance of the 
niche, for it may disappear and the ulcer re- 
main. The patient’s subjective improvement 
is the only criterion of the cure of the ulcer. 

The authors refer to the treatment by' 
X-rays, stating that in a personal communica- 
tion from Dr. I. Seth Hirsch he informs them 
that he has obtained good results from this 
type of treatment. 

The indications for surgery may be classed 
as relative and absolute. The relative indica- 
tions are ns follows : The patient’s economic 
condition, the recurrence of symptoms, dis- 
turbances of motility from persistent hyper- 
secretion, a niche 3 or 4 centimeters in circum- 
ference, marked delay in the emptying time of 
the stomach, and gastric hemorrhage. The 
absolute indications for surgery are as follows; 
Occult bleeding, epigastric pain with evidences 
of collapse, acute perforation, third degree 
pyloric stenosis or organic hour-glass contrac- 
tion, marked adhesions to adjacent organs, and 
chronic appendicitis or gall-bladder disease. 

L. J. Carter, M.D. 


genito-urinary tract 

(DIAGNOSIS) 

A Study of Vcsicorcnal Reflexes and of 
the Possibility of a Renorenal Reflex. 
James I. Farrell. Jour. Urol., May, 1931, 
^'XV, ^87-496. 

Summarizing this very interesting article, 
the author finds tliat both distention of the 
blailder and stimulation of the pelvic nerve 
produce a change in the renal volume and in- 
hibition of the urinary (low, which may he 
partial or complete. When the splanchnic 
nerve is scctione<l, however, distention of the 
hladilcr or stimulation of the pelvic nerve has 
no effect tiivan the urinary flow. Stimulation 


of the hypogastric nerve also fails to alter it. 
Distention of the renal pelvis on one side 
'causes an inhibition of the urinary flow and a 
vasoconstriction of the vessels of tire opposite 
kidneyT This is manifested by a reduction in 
renal volume, avhich can be greatly magnified 
by the injection of a diuretic, such as glucose, 
immediately preceding the distention of the 
renal pelvis. 

During the active stage of micturition, no 
urine flows from tlie ureters. This appears 
to be a protective mechanism to prevent back- 
pressure on the kidney. 

In conclusion, the author presents the fol- 
lowing facts: 

1. That the bladder receives afferent 
nerx’es capable of giving rise to sensation is 
well known, and many of these impulses tra- 
verse the pelvic neiwe. In addition, the pres- 
ence of efferent fibers in the splanchnic nerve 
to the kidney' has been demonstrated. Most 
of these efferent fibers are. in all probability', 
vasomotor in character. That a refie.x relation 
e.xists between the bladder and kidneys is dem- 
onstrated by the experiments which showed 
that the urinary flow was inhibited by stimula- 
tion of the pelvic nerve, except after section of 
the splanchnic nerve. 

2. When distention of the bladder is pres- 
ent, urinary flow is diminished, this being, in 
all probability, a protective mechanism to pre- 
vent pressure within the renal pelvis. Clinic- 
ally, in urinary retention, when the bladder is 
chronically distended, this reflex is apparcntlv 
destroyed, since in many of these cases hydro- 
ureter and hydro-nciihrosis develop. In this 
connection, tlic absence of a flow of urine 
from tlie ureters during micturition is interest- 
ing. This is, no donht, due to contraction of 
tlic ureters in order to prevent hack-flow of 
urine. 

3. Reflex inhihition of urinary secretion 
has been observed, following operations on the 
kidney and other f>rgans. and, experimentnilv, 
distention of one renal jielvis produces pain, 
a ilecrease in the blood pressure, .md inhibi- 
tion oi liie nrinnry flow on the ojipositc side. 
While it is probable th.at this inhihition is the 
re.mlt of vnsotnolor changes within the kidnev, 
nevertheless the experiments clearly demor.- 
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strate that it is possible to influence the uri- 
naty secretion of one kidney by distending the 
pelvis of the opposite kidney. If this inter- 
pretation is correct, it would serve to substan- 
tiate the existence of a renorenal reflex. 

Davis H, pAraont., M.D. 


Radiography during Operation for Renal 
Calculus. R. J. Willan. Brit. Med. Jour., 
Oct. 4, 1930, rr, 552, 553. 

The author, in attempting to decide whether 
the so-called recurrent renal calculus was 
really a recurrence or whether it was a case 
of a stone or a fragment of a stone being left 
behind, after radiating a large series of ex- 
posed kidneys which were either known to con- 
tain calculi or suspected of doing so, which 
did not show up in an ordinary radiogram, 
has come to the following conclusions: 

1. Radiotherapy of an exposed kidney is 
helpful in guarding against the recurrence of 
a stone, and should be a routine procedure in 
all nephrolithotomy operations. 

2. Detection of the exact site of a renal cal- 
culus by radiography is invaluable in pre- 
venting the needless sacrifice of renal tissue. 

The technic of the procedure is outlined, in 
which the film in its paper cover, wrapped in 
sterile gauze, is pushed down into the wound 
so that it lies under the kidney, after all bleed- 
ing points have been sutured, and the exposure 
is made. The technical difficulties here are 
less than in 
where small calculi are apt to be missed. After 
a calculus has been located and removed, a 
further film is made to exclude the possibility 
of fragments being left behind, which could 
become the nuclei from which further stones 
might develop. 

Illustrative cases are recorded, demonstrat- 
ing the several advantages offered b 3 ’^ taking 
X-ray films during the operation of nephro- 
lithotomy. 

W. D. kfACKEXZIE, M.D. 

Calcification of Intrarenal Arteries, Giv- 
ing Roentgen Appearance of Calculi. 
George Winthrop Fish and Leonard A. Hal- 


lock. Jour. Am. Med. Assn., June 6, 1931 
XCVI, 1935, 1936. 

Calcification of the walls of the large intra- 
renal branches of the renal arteries, in such a 
way as to give the roentgenologic appearance 
of calculi or tuberculous calcification, is e.\'- 
tremely rare. No reports of a similar case 
were found in the literature. Roentgen e.vam- 
ination showed numerous shadows which were 
thought to be small calculi or calcifications, 
due to tuberculosis in the kidne 3 ^ 

The patient died of carcinoma of the 
bronchus later, and necrops}' revealed large 
palpable and visible plaques of calcium in the 
walls of the renal arteries. 

Sucli shadows associated with hematuria 
might be diagnosed as renal calculi. The re- 
sults of operation, when performed, have 
proven unsatisfactor 3 '. 

C. G. SUtHERLAXU, M.D. 


Recurrent Renal Calculus: Its Cause 
and Prevention. Robert H. Hetbst. Am. 
Jour. Surg., April, 1931, XII. 58-62. 

After consen'ative operations for its re- 
moval, renal stone recurs in over 15 per cent 
of the cases. These may be divided into two 
groups: the true and the false. The latter 
is b)' far the most frequent. 

Undoubted^, one of the most important 
factors in the recurrence of renal calculi is the 
failure to remove all stones or fragments. 


study, stones are very apt to be overlooked for 
the following reasons : 

(1) They may fail to produce shadows on 
films taken with the kidney in the body. 

(2) Two or more stones may be superim- 
posed on one another, producing one shadow. 

. (3) When a stone is removed, especially 

with instruments, a small piece or pieces ma 3 ’^ 
be broken off or left behind, and promptly' 
cause a recurrence. 

(4) They' may be seen on the film but not 
found at operation. 

Practically' all of these conditions may' be 
avoided by' fluoroscopy of the exposed kidney 
before its replacement, as described by 


screening the exposed kidney, Even in cases which have been subjected to a 

most careful pre-operative roentgenologic 
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Ilniasch: or, better still, by placing a small film 
behind the delivered kidney and exposing it 
to the X-ray, as described by Quimby. This 
small film, in all probability, avill show any 
stone or fragments which have been over- 
l(K)ked and will help in locating those wdiich 
have eluded the operator. If this metliod is 
carried out routinely, the cases of recurrent 
renal calculi will be greatly reduced. The use 
of these methods is not a refinement but an 
absolute necessity in the surgery of renal cal- 
culi. 

Davis H. Pardoll, M.D. 


GENITO-URINARY TRACT 
(THERAPY) 

Roentgen Therapy of Uterine Myoma. 
Martius. Schweiz, med. Wchnschr., April 
25. 1931, LXI, 408. 

Die following t}-pes should be irradiated: 
(I) Elderly women ; (2) hypermenorrhea near 
the climacteric; (3) young women in wdvom 
there e.vists a contra-indication to operation. 

The author uses four fields, S X 6 cm. in 
sife, 2 antcro-posterior and 2 postcro-antcrior, 
giving a 34 per cent center dose. This necessi- 
tates the application of from 350 to 450 r to 
each field. 

H. C. OcnsXER, 


Radium Therapy of Tumors of the Genito- 
urinary Tract. B. S. Barringer. Am. Jour. 
Surg., May, 1931, XII, 243-248. 

An analysis is made of the effect of radium 
therapy mion the treatment, prognosis, and 
general conception of the control of carcinoma 
uf the penis, teratoma of the testis, carcinoma 
of the prost:ile. and cancer of the bladder. 

I'rom bis vast experience with tiiese condi- 
tions. the author staunchly advocates the use of 
va'linin and deep X-r.ay in carcinoma of the 
genito-urinary tract, 

1. Cnrfliu»!io of the Penis — When the car- 
cinonta is papill.arv and infiltrating in tv pc. 
und if Buck’s fascia has been penetrated but a 
slight disl.ance, tlien operation ma_\ be cutirelv 
eliminated and the c.arcinoma controlled b> 
raditim, wbicb, as a rule, is applied to the stir- 
tare, u the iufiUmtiou is extensive, excision 
of the p ins 2 cm beyond the gnnvth should 


be done, with immediate dissection of the ex- 
cised portion, in order to accurately determine 
the border of the growtli. No routine inguinal 
dissection is performed. Deep X-ray therapy 
and radium pack, with implantation of radium 
in an}' suspicious glands, is the procedure em- 
ployed. 

Primary lesions confined to the foreskin are 
removed by circumcision, and any suspicious 
areas remaining are irradiated. If the primarj- 
lesion in 2 cm. or less in diameter, superficial, 
and if metastases cannot be detected, external 
irradiation alone is used. The tumor is treated 
with a radium pack, the dose being 1.200 mc.- 
hrs. per sq. cm., at 1 cm. distance. Of 13 pa- 
tients in this group, 92 per cent are living 
without signs of disease. The period of ob- 
scn'ation varies from eighteen months to nine 
years, four months. 

When deep penetration by the tumor has 
occurred, preliminary irradiation is followed 
by conservative amputation. Four patients 
w'crc treated in tliis manner, all of whom are 
alive and well from two to seven 3'ears fol- 
lowing the operation. If the primary tumor is 
larger than 2 cm. in diameter and metastases 
arc not found, the treatment of dioicc is 
usually irradiation, followed by conservative 
amputation in from three to four weeks. In 
extensive tumors with considerable dc<;truc- 
tion, amputation is performed without pre- 
operative irradiation. Of 66 patients, 57.5 per 
cent arc alive and, so far as can be deter- 
mined. free from disease. There has been no 
operative mortality. 

2. I'cratoma of the Testis . — Brilliant re- 
sults accompany tlii.s fonn of tumor when ra- 
diation is employed. In the ]vrimary cases, in 
which no surgery has been done, the testis is 
thoroughly irradiated with the radium pack. 
Deep X-ray therapy and the radium pack are 
also ap]>lied to the course of the spermatic 
vessels on t!ie side affected. Two months later 
the testis is removed under loc.al ancsihc.sia, 
the cord having fir.st been ait. No mort.ilitv 
accompanies this procedure. Of 113 cases, 4! 
arc living and clinically free of di.'casc. The 
jK-riml of observation ranges from twelve 
months to ten yc.ars. 

3. Cfirritionif: of the Prostate.~~Fj\r\v di- 
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agnosis is of prime importance in this dis- 
ease. Because a certain percentage of pros- 
tatic carcinoma is highly malignant and radio- 
sensitive, a thorough cycle of deep X-ray ra- 
diation, using five portals of entry, should be 
utilized prior to any other procedure. This, at 
best, gives only about one and a half erythema 
doses to the prostate. The author believes that 
somewhere between ten and fifteen are neces- 
sary to control the large majority of pros- 
tatic carcinomas. Cystotomy should be em- 
ployed, any obstructive portions of the pros- 
tate removed with cutting forceps or a cau- 
terj*^, and the entire tumor, periprostate, peri- 
prostatic region, and seminal vesicles, if they 
are involved, implanted with radium seeds of 
2 me. each to every centimeter of tumor. The 
mortality of this operation is not so great as 
that of Young’s radical removal, and the ef- 
fectiveness of this method in controlling pros- 
tatic carcinoma will in time be demonstrable 

4. Career of the Bladder . — In this condi- 
tion sufgery and radium still continue to be 
contestants for honors. The reason for so 
many failures in cases in which radiation had 
been emplo}'ed has been insufficient dosage. 
Ten times an erythema dose is necessary to 
control the radioresistant tumors. This ac- 
counts for the failure of deep X-ray, for the 
maximum obtainable by this method is not 
much more than one and a half erj'thema 
doses. 

In doing suprapubic implantation, spinal an- 
esthesia should be used, and the bladder 
should not be mobilized. The abdominal 
wound should be tlioroughly screened with 
gauze before opening the bladder, great care 
being taken not to spill its contents over the 
wound. After obtaining a good exposure of 
the tumor, its papillarj’- portions should be re- 
moved by some form of cautery. The radium 
implantation should be very accurate, and, if 
the bladder is dirty or the radium dose vety 
large, a small suprapubic drainage tube (18 
to 20° F.) should be left in place for about a 
week or longer. The bladder is not sutured to 
the abdominal wall. One gold seed of 2 mc.- 
hrs. to lyi sq. cm. of tumor is a nunimum 
dose. As many as fort}' such seeds have been 
used in tumors of large size. 


The operative mortality of this procedure 
in 109 cases was 3.6 per cent compared to that 
of between 10 and 20 per cent in operative 
removal. 

Davis H. Pakdoll, M.D. 


GYNECOLOGY AND OBSTETRICS 
The Therapeutic Interruption of Preg- 
nancy by Roentgen Rays. M. Ganzoni and 
H. Widmer. Strahlentherapie, 1930, 
XXXVIII, 754. 

This is a reply to Fiirst’s criticism of the 
use of roentgen rays to induce abortion. The 
authors still believe that in cases in which, at 
the same time, temporari' or permanent steril- 
ization is desirable, the roentgen abortion 
should be given the preference. Their clinical 
observations have been reported in two articles 
{Strahlentherapie, 1925, XIX, 485, and 1930, 
XXXVI, 510), dealing with 34 and 39 pa- 
tients, respectively. 

Ernst A. Pohle, M.D., Ph.D. 


The Diagnosis of Disproportion. Herbert 
Thoms. Surg., Gynec. and Obst., May, 1931, 
LII, 963-970. 

The author discusses disproportion and 
states that this subject divides itself into two 
factors : the size of the fetus and pelvis. Ex- 
ternal and internal pelvimetry are discussed, 
and under the heading, “Summaty of Pel- 
vimetr}',” he concludes that the method is not 
only inadequate but often misleading. He be- 
lieves that by the roentgenologic method ac- 
curate measurement of both the anteropos- 
terior and transverse diameters of the superior 
strait can be made; and secondly, by lateral 
pelvigrams, the relationship of the sacral 
promontoty and anterior surface of the sacrum 
to the posterior surface of the symphysis pubis 
may be obtained. 

Roentgen pelvimetty, as described by the 
author, is discussed and his technic outlined, as 
in some of his prei'ious communications. He 
says that pelvimetry of the superior strait is 
the more frequently used, and the lateral tech- 
nic is employed only when a rachitic pelvis is 
suspected. 
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A tabulation is included, so that the bi- 
parietal diameter can be constructed from a 
given occipitofrontal diameter. 

To quote from the summarj^; “It is the 
writer’s opinion that the time has arrived when 
to treat doubtful cases of disproportion with- 
out proper roentgenologic examination is as 
ailpablc as to treat fractures without the aid 
of the same diagnostic means.” 

D. S. Childs, M.D. 


(4) conception has occurred after coagulation 
when sterility previously existed; (5) recur- 
ring perineal and vulvar irritation is relieved ; 

(6) the liability of a malignant change in the 
cervix after coagulation seems ven,' small ; 

(7) the liability of malignancy in pathologic 
cervices not operated upon seems ver}' great; 

(8) the value of a thorough pelvic e.xamina- 
tion for women between 35 and 60 years of 
age cannot be overestimated. 

C. H. DeWitt, AI.D. 


X-ray Therapy in Hemorrhages of the 
Menopause and Uterine Fibromas. Remy- 
Roux. Bull, et Mem. Soc. Radiol. Med. 
France, April, 1931, XIX, 192-195. 

One thousand r-units each to four portals 
of entr)-, centering on the pelvis, are usually 
sufficient to stop the uterine hemorrhages of 
tile menopause, witli considerable lessening of 
the vertigo and insomnia. Uterine fibromas 
tit times require 6,000 r-units, while tlie aver- 
tific case requires 2,000 r-units in from four 
to six divided dosage treatments. 

The voltage factors are as follows; 200 

^•T., I mm. copper and 2 mm. aluminum 
filter. 

Charles S. Capp, M.D. 


The Pathologic Cervix and its Treatment. 
B. H. Orndoff. Illinois Med. Jour., Novem- 
l^er, 1930, LVIII, 380-383. 

The writer emphasizes the importance of the 
treatment of pathologic condi- 
tions of the cervix prior to chronic degcncra- 
ti'e and malignant changes. 

Ihe pathologic changes discu.ssed arc as fol- 
Icnvs: cervicitis, ulceration, ectropion, and cro- 
sioii. Diagnosis is to he made by palpation, in- 
I'pC'ction, and Irachclograms after the use of 
rni!iopa(|i,e 


The writer then destroys all pathologic tis- 
'iic by means of electrocoagulation. 

Ihe conclusions are as follows: (1) The 
inijHirtance of a pathologic cervix has been 
'■mpbasi7e<l ; ( 2 ) the general health is often 
"really improved when tlic p.itiiologic cervix 
relieved by electrocoagulation; f,'1 the 
pnhologic cervix mav be a focu*- of infectioji; 


heart AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Congenital Idiopathic Enlargement of the 
Heart. George W. Holmes. Am. Jour. 
Roentgenol, and Rad. Ther., March, 1931, 
XXV, 320-323. 

Congenital idiopathic enlargement of the 
heart is undoubtedly an uncommon condition, 
although, as the author points out, only those 
cases have been reported which have had au- 
topsy proof, and it is quite possible that all do 
not die in early infancy. The author reports 
two cases, the first occurring in a female in- 
fant of seven months, in wliom, clinically 
spc.aking, tumor with mediastinal compression 
and pulmonary infection or congenitally en- 
larged heart were considered ns pos.Mble diag- 
noses. Rocntgcnologically, the cardiac en- 
largement was not suspected, because the retro- 
cardiac space was clear and the enlargement 
into the left chest was obscured by associated 
•atelectasis and pulmonary infection in the left 
lung. The heart at autop.sy .chnwccl enlarge- 
ment of all of the chamhers, the weight being 
175 gnuns (normal 34 grnnisL Microscopi- 
cally the muscle cells were twice as large as 
uormal. The second case was that of a hahv 
fourteen days old who had had previous diag- 
nosis of and treatment for enlarged thvmus. 
When examine<l, he .showed, on both the phvsi- 
cal .and X-ray examination, evidence rtf dis- 
tinct enlargement of the heart to the leu. In 
this cave, 'die he.ait at autopsy weighed 50 
grams, all cavities being equally riilated. there 
being a patent ductus arteriosis which .allo\vc<i 
the pavs.-ige of a large prrtbe. 
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The author calls attention to the difficult po- 
sition in which the roentgenologist may find 
himself in such cases as these. With findings 
similar to those in the second case, he might 
be disturbed to leam of the sudden death of 
the infant after a diagnosis of no thj'mic en- 
largement had been made from X-ray exami- 
nation. Again, with findings similar to the 
first case, a large th 3 TOic tumor might be 
roentgenologically suspected, but the patient 
would certainly show no improvement under 
roentgen therapy, and might even die in the 
course of it, in which latter case death might 
be attributed to the treatment. 

J. E. Habbe, M.D. 


Functionally Two-charabered Heart. L. 
Minor Blackford and Lewis D, Hoppe. Am. 
Jour. Dis. Child., May, 1931, XLI, 1111. 

The case of an infant, aged months, 
is reported, with clinical, roentgenographic, 
laborator)'', and postmortem observations. The 
right atrium opened through the foramen 
primum into the left atrium, which in turn 
opened through the mitral valve into a single 
ventricle. The tricuspid valve was absent. 
The aortic, the pulmonic, and the bicuspid 
valves were normal. Extreme stenosis of the 
ventriculo-bulbar junction prevented the pas- 
sage of an adequate amount of blood to the 
lungs. More detailed dissection revealed a 
small right ventricle in the mass of ventricular 
muscle. Functionally, it can be stated, the 
heart was two-chambered. Roentgenograms of 
the chest showed merely moderate increase in 
the size of the heart. 

F. B. Mandeville, M.D. 


The Roentgen Diagnosis of Pericardial 
Diverticulum. Gosta Jansson. Acta Radio- 
logica, 1931, XII, Fasc. 1, No. 65, pp. 50-58. 

The author describes in detail a case of 
diverticulum of the pericardium in a fifteen- 
year-old girl whom he has observed since Jan- 
yg , J928. During all these three years she 


■ has remained clinically well. A previous diag- 
nosis of mediastinal tumor had been made else- 
where. E.xamination of the blood showed no 
evidences of leukemia or of any of the lym- 
phatic tissue tumors. 

At the first examination, there was in the 
inner portion of the right lung field a rounded 
shadow which was as large as a man’s fist. It 
was sharply demarcated from the adjacent 
lung tissue, was of the same density as the 
heart shadow, and arose from the anterior 
mediastinum. At this time along the left 
border of the heart in the region of the pul- 
monary cone and auricular curve, an unusual 
prominence was also noted. At fluoroscopy, 
with the patient in the horizontal position, the 
shadow in the right chest became longer and 
flatter during inspiration and broader and 
shorter during e.xpiration. The first diagnosis 
made was encapsulated exudate arising in the 
anterior mediastinum. 

Subsequent examinations during 1928 
showed no change in the chest. But early in 
1930 when the patient was seen again, it was 
found that the mass in the right lung field had 
changed very little, while there was now in 
the region of the left hilum a shadow which 
presented a sharp lateral border. This shadow 
arose from the mediastinum, and showed 
pulsation. During respiration, it disclosed the 
same type of change of shape as the mass in 
the right chest. At this time it was also 
possible to detect a weak pulsation in the 
shadow in the right side. 

The author discusses, at some length, Kien- 
bock and Weiss’s article on the diagnosis of 
pericardial diverticulum and points out simi- 
larities between his case and the cases re- 
ported by otlier students. There are different 
opinions concerning the origin of this condi- 
tion. Probably there is always a fore-running 
adhesive pericarditis. 

In 1914, only eleven cases of this condition 
had been reported. Kienbock and Weiss were 
the first to make a clinical diagnosis of peri- 
cardial diverticulum during the life of a pa- 
tient, upon the basis of earlier postmortem 
discovery of similar conditions. This man iras 
seen at inten'als during a period of almost 
twent}' 3 'ears. In 190S, the diagnosis was sac- 



ABSTRACTS OF CURRENT LITERATURE 


395 


cuiar aneun-sm of the ascending aorta; in 
1914, the same; in 1919, intrathoracic tumor; 
in 1924, saccular aneur^'sm of the aorta, aris- 
ing in the right sinus of Valsalva ; in 1927, a 
cystic, encapsulated, pericardial exudate, aris- 
ing from a previous pericarditis. 

The differential diagnosis between medi- 
astinal tumor, diverticlum of the pericardium, 
and other mediastinal lesions is extraordina- 
rily difficult. Jansson believes that the marked 
changes he describes in the size and shape of 
a diverticulum of the pericardium during res- 
piration are due to the fact that this mass is 
soft and plastic and can therefore be com- 
pressed and e.xpanded in a way' impossible for 
a solid tumor. These changes during respira- 
tion are more easily detected if the patient is 
lluoroscoped in the horizontal position. The 
author does not believe that aneury'sm would 
show such changes in shape during respira- 
tion. He is of the opinion tliat other encap- 
•sulated, fluid-containing formations in the 
anterior mediastinum may show similar signs 
on roentgen examination. 

A. L. Hart, M.D. 


Velocity of Blood Flow in Health and 
Disease; Velocity of Blood Flow in Man 
and its Relation to Other Measurements of 
Circulation. H. L. Blumgart. Mcdccinc, 
February, 1931, X. 1-75. (Reprinted by per- 
mission from British Jour. Med., May 9, 
1931, No. 3,670, p. 90 of Epitome of Current 
Medical Literature.) 

The author discusses the work of many in- 
vestigators of the speed of the blorjd ilow in 
health and disease, and describes the method 
he has personally employed to determine this 
velocity. 'Flie [)rim'iple ol tlie method is the 
injcctimi of radium C. the active depoMl of 
r.adium, into the antecubit.al vein, the time of 
arrival in the nthc! arm being deiennined by a 
-suitable cletecting .lev ice. The .leiection of 
beta and gamma radintioue dein-nds on the 
fact that tin-..' radiation-^ cauve ioiiirati.m of 
any gae tin \ trav and th.' .mw,t of ionir.v 
tlo'n in a ga'- i'- ati indn-.-vtioti the pres/-n.-e of 
the tnd’u.tn.n >>( m<-mb-r of tin- r-sdio-active 
I'.-, me.'.!!* .a .b’ud ib.imV'r and .i 
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modification of the Geiger counting chamber 
it is possible to estimate the circulating time 
from the antecubital vein of one arm to the 
antecubital artery of tlie other arm, and also 
to make an automatic registration of the time 
of arrival of die active deposit in the right 
heart — “the arm-to-heart time.” The intcrv'al 
between the arrival of activ'e deposit in the 
right heart and the arteries about tlie elbow is 
called the “crude pulmonary circulation time.” 
The advantages and disadvantages of the his- 
tamine method are also discussed. 


Congenital Idiopathic Hypertrophy of the 
Heart: A Case with Unusual Family His- 
tory. Howard B. Sprague, Edward F. 
Bland, and Paul D. White. Am. Jour. Dis. 
Child., April, 1931, XLI, 877-886. 

The authors report, with necropsy findings, 
a case of congenital idiopathic hypertrophy of 
the heart in a girl aged seven months. The 
weight of the heart was more than five times 
the normal for that age. The family history, 
in brief, showed probable identical congenital 
heart disease in a sister, probable patent duc- 
tus arteriosus in a half-sister, rheumatic heart 
disease in a maternal aunt, and undetermined 
heart disease in a great aunt. A sister of the 
latter had ten female children who died at 
early ages, in several instances from probable 
congenital cardiac conditions. Observations 
.vugge.st the probability of an inheritance of a 
tendency to congenital cardiac anomalv. 
Roentgenograms showed marked enlargement 
of the cardiac shadow. 

F. B. MAxni;viLLi:, ^^.D. 


Electrocardiography as a Diagnostic Aid. 
L. J. Godbey. United States Vet. Bureau 
Med. Bull., March. 1931, VII. 215-217. 

The author discuses the v.ahie and the limi- 
tations of elccirocardiograi.hy ns a diagnostic 
agent m detennining cardiac disorders. The 
electrcK-ardiograrn is a rei>rescntation of the 
nerve j.ath from auricle to ventricle in relation 
!<> dire.-ti.m. lime, ami magnitude of the mu.s- 
.ad.ir tibm-s of il,c in its cycle of contrac- 
tion. While I! is believed to be of value in 
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heart preponderance, cardiac transposition, 
and arrhythmia, the electrocardiographic pic- 
ture is of little or no importance in murmurs 
or valve lesions. 

The author concludes that an electrocardio- 
gram is valuable in cardiac conditions after all 
other means have been employed as diag- 
nostic aids. He believes that the history of the 
patient’s illness is of primary importance. In- 
spection and palpation of the patient as a 
whole and of the cardiac region in particular 
should be made. Percussion, in the author’s 
opinion, is of little value in this age of radi- 
ography. One must also determine by the 
stethoscope the character, location, transmis- 
sion, and time of the murmur. With this in- 
formation known, an electrocardiogram may 
then give another angle from which one may 
reach a correct conclusion. 

J. N. Ane, M.D. 


Narrowing of the Aorta at its Isthmus. 
Gordon E. Hein. United States Vet. Bureau 
Med. Bull., March, 1931, VII, 209-211. 

The author describes five cases of narrow- 
ing of the aorta at its isthmus. He believes 
that the diagnosis of coarctation of the aorta, 
proximal to the ductus arteriosus, is practically 
impossible, except after death, as there are 
present no characteristic findings. Coarctation 
of the aorta of the adult type, in which the 
obstruction is distal to the ductus arteriosus, 
is more easily recognized if the obstruction be 
extreme or complete. 

The most important findings in this condi- 
tion, in the opinion of the author, are as fol- 
lows: (1) Signs of dilatation of the ascend- 
ing aorta; (2) well-marked collateral circu- 
lation involving the branches of the subclavia 
and the intercostal arteries, which is evident 
on roentgenograms by erosion of the under 
surfaces of the ribs ; (3) weak or absent pul- 
sations in the abdominal aorta, femorals, 
popliteals, and dorsalis pedis pulses, in con- 
tradistinction to marked pulsations in the 
carotids, and a well-marked pulse in the ra- 
dials; (4) difference in the blood pressure in 
the arms and legs; (S) other phenomena of 
less importance, such as enlargement of the 


heart without obvious cause ; unexplained ar- 
terial hypertension ; the presence of cerebral 
hemorrhage in the young; weakmess in the 
legs in a person otherwise well developed. 

There was an additional group \vith partial 
obstruction in which the diagnosis could only 
be inferred. With the exception of demonstrat- 
ing dilatation of tlie ascending aorta and a 
moderate enlargement of the heart, the roent- 
gen ray was of no aid in these cases. Elec- 
trocardiograms were of no help, as in only two 
cases with extreme narrowing, left preponder- 
ance and inversion of the T-wave were pres- 
ent in the first lead, suggesting early right 
branch bundle block. This group is believed to 
be the most important one, as these patients 
have a fairly good outlook as to life. 

J. N. Ane, M.D. 


Galvanometer Tracings Obtained in a 
Physico-chemical Schema Simulating an 
Electrocardiogram, and the Influence of 
Membranes on These Records. Jane Sands 
Robb. Proc. Soc. Exper. Biol, and Med., 
February, 1931, XXVIII, 482. 

By making and breaking of the primary 
current rapidly when the primary electrodes 
were inclosed in a gelatine-coated membrane 
and recording these interruptions by a string 
galvanometer in the secondary circuit, the 
author produced deflections similar to the 
QRS of an electrocardiogram. When the pri- 
mary electrodes were inclosed in a collodion 
membrane, making and breaking of the pri- 
mary circuit resulted in single monophasic de- 
flections. The relation of membrane polariza- 
tion to distortions of electrocardiograms is 
mentioned. 

J. N. M.D. 


Electrocardiographic Study of Move- 
ments of the Heart with Change of Posture. 
M. H. Nathanson. Proc. Soc. Exper. Biol, 
and Med., April, 1931, XXVIII, 766-770. 

The author demonstrated that a variation 
occurred in the electrocardiogram when the 
position of the patient was changed. Elec- 
trocardiograms were made of 60 individuals 
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in the reclining, left lateral, and right lateral 
positions. 

The subjects examined numbered normal 
individuals and cardiac patients in whom a 
fi.ved heart was improbable. The habitus of 
the individual and the size and displacement 
of the heart were given due consideration. In 
55 cases, or 91 per cent, some definite electro- 
cardiographic alterations were noted on change 
of position of the body. These variations were 
seen especially in tlie QRS wave, although the 
otlier waves were modified in the same direc- 
tion to a lesser degree. These modifications 
in amplitude and direction of the QRS wave 
were e.xpressed as variations in the degree of 
ventricular preponderance. 

When the subject was turned from tire re- 
clining to the left lateral position, right pre- 
ponderance was observed in 83 per cent of the 
cases, left preponderance in 6 per cent, and 
no alteration in the electrocardiogram was 
noted in 11 per cent. In shifting from the 
hack to the right lateral position, 35 per cent 
showed right preponderance, 35 per cent left 
preponderance, and in 30 per cent no change 
from the previous record was observed. 

In tlie change from the reclining to tlic left 
lateral position, there occurred a predominance 
of the electrical effects of the rotation of the 
heart about the longitudinal axis in the major- 
rty 01 cases, with an occasional predominance 
of the rotation of the heart about the antero- 
posterior axis. When these effects neutral- 
ised one another, no alteration occurred on 
the electrocardiogram. 

J. N. Ane, M.D. 


HODGKIN’S DISEASE 
Some Bone Changes Produced by Dis- 
eases of the Hematopoietic System. J. W. 
Pierson. Southern Med. Jour., March, 1931, 
^XIV, 191-195. 

Of the different types of anemias, the con- 
forms produce the most uitcrcstinj^ 
hone changes, which arc the re.sult of chronic 
ovcr-stiniulation of the bone marrow. The 
great increase in the number of young red 
blood cells in tbc bone is accompanied by a 
h.vpcqdaMa. wbich causes tbc bone marrnw 


to swell, producing increased pressure on the 
cortex. The cortex becomes thin and allows 
the bone to expand, registering on the roent- 
genogram by an increase in tlie size of the 
shaft of the long bones and tlie depth of tlie 
flat bones. The bones appear to be more po- 
rous than normal and present a verj’^ mottled 
appearance. Late in tlie disease, when the 
bone marrow is replaced by new bone, stria- 
tions are seen in tlie marrow cavity of the 
long bones. In leukemia, in which tlie bone 
marrow fat is largely replaced by new blood 
cells, the roentgenograms show areas of less- 
ened density, giving a mottled appearance to 
the marrow cavity. The corte.x is thinner 
than normal and tlie periosteum is elevated, 
giving a picture somewhat similar to that 
found in the anemias. 

In Hodgkin’s disease, striking changes in 
bones are sometimes found. The bones begin 
to change tlieir appearance when the fibrotic 
stage is reached, at which time tlicy arc quite 
porous and give a mottled appearance. Later, 
areas of necrosis are represented b}' numerous 
discrete areas of lessened density scattered 
throughout the osseous system. At times a 
large area of bone destruction is found, re- 
sembling neoplasm. In Gaucher’s disease, the 
course is clironic and various stages of 
bone change may be found. The replacement 
of the normal b}’ abnormal cells is indicated 
by areas of increased density, with an increase 
in the diameter of the long bones, of the depth 
in the fiat bones, and of the vertebral bodies. 
The periosteum is thickened and the picture 
may be confused witli osteomyelitis (chronic). 

In many of these cases, all the factors must 
be considered in order to make a correct dif- 
ferential diagnosis. 

W. W. Watkixs, M.D. 


Primary Isolated Lj'mphogranulomatosis 
of the Stomach. Harry A. Singer. Arch. 
Surg., June, 1931, XXII, 1001. 

Six cases of prim.ar}- isolated Hodqkin’.s dis- 
c.ase of the .<;tomach .arc recorded in the litera- 
ture. .ami in none of tlu-m w.as t’nc diagnosis 
made before operation. Five of these patient-^ 
recovered and remained well. 
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heart preponderance, cardiac transposition, 
and arrhythmia, the electrocardiographic pic- 
ture is of little or no importance in murmurs 
or valve lesions. 

The author concludes that an electrocardio- 
gram is valuable in cardiac conditions after all 
other means have been employed as diag- 
nostic aids. He believes that the history of the 
patient’s illness is of primary importance. In- 
spection and palpation of the patient as a 
whole and of the cardiac region in particular 
should be made. Percussion, in tlie author’s 
opinion, is of little value in this age of radi- 
ography. One must also determine by the 
stethoscope the character, location, transmis- 
sion, and time of the murmur. With this in- 
formation known, an electrocardiogram may 
then give another angle from which one ma.y 
reach a correct conclusion. 


heart without obvious cause; unexplained ar- 
terial hj'pertcnsion; the presence of cerebral 
hemorrhage in the young; weakness in the 
legs in a person othenvise well developed. 

There was an additional group with partial 
obstruction in which the diaposis could only 
be inferred. With the exception of demonstrat- 
ing dilatation of the ascending aorta and a 
moderate enlargement of the heart, the roent- 
gen ray was of no aid in tliese cases. Elec- 
trocardiograms were of no help, as in only two 
cases with extreme narrowing, left preponder- 
ance and inversion of the T-wave were pres- 
ent in the first lead, suggesting early right 
branch bundle block. This group is believed to 
be the most important one, as these patients 
have a fairly good outlook as to life. 

J. N. Ake, M.D. 


J. N. Ane, M.D. 


Narrowing of the Aorta at its Isthmus. 
Gordon E. Hein. United States Vet. Bureau 
Med. Bull., March, 1931, VII, 209-211. 

The author describes five cases of narrow- 
ing of the aorta at its isthmus. He believes 
that the diagnosis of coarctation of the aorta, 
proximal to the ductus arteriosus, is practically 
impossible, except after death, as there are 
present no characteristic findings. Coarctation 
of the aorta of the adult type, in which the 
obstruction is distal to the ductus arteriosus, 
is more easily recognized if the obstruction be 
extreme or complete. 

The most important findings in this condi- 
tion, in the opinion of the author, are as fol- 
lows; (1) Signs of dilatation of the ascend- 
ing aorta; (2) well-marked collateral circu- 
lation involving the branches of the subclavia 
and the intercostal arteries, which is evident 
on roentgenograms by erosion of the under 
surfaces of the ribs; (3) weak or absent pul- 
sations in the abdominal aorta, femorals, 
popliteals, and dorsalis pedis pulses, in con- 
tradistinction to marked pulsations in the 
carotids, and a well-marked pulse in the ra- 
dials; (4) difference in the blood pressure in 
the arms and legs; (5) other phenomena of 
less importance, such as enlargement of the 


Galvanometer Tracings Obtained in a 
Physico-chemical Schema Simulating an 
Electrocardiogram, and the Influence of 
Membranes on These Records. Jane Sands 
Robb. Proc. Soc. Exper. Biol, and Med., 
February, 1931, XXVIII, 482. 

By making and breaking of the primary 
current rapidly when the primary electrodes 
were inclosed in a gelatine-coated membrane 
and recording these interruptions by a string 
galvanometer in the secondary circuit, the 
author produced deflections similar to the 
QRS of an electrocardiogram. When the pri- 
mary electrodes were inclosed in a collodion 
membrane, making and breaking of the pri- 
mary circuit resulted in single monophasic de- 
flections. The relation of membrane polariza- 
tion to distortions of electrocardiograms is 
mentioned. 

J. N. Ane, M.D. 


Electrocardiographic Study of Move- 
ments of the Heart with Change of Posture. 
M. H. Nathanson. Proc. Soc. Exper. Biol, 
and Med., April, 1931, XXVIII, 766-770. 

The author demonstrated that a variation 
occurred in the electrocardiogram when the 
position of the patient was changed. Elec- 
trocardiograms were made of 60 individuals 



ABSTRACTS OF CURRENT LITERATURE 


399 


spaces into the urinarj' tubules; (3) develop- 
ment of a perivascular l3’'mphangptis, in con- 
nection with inflammatory changes in the 
calyx-papilla angle, with an associated phle- 
bitic venous tlirombosis and congestion hemor- 
rhage. 

Two cases are reported, in both of which 
pyelitis was present, and especially localized in 
the cal\-x-papilla angle. 

L. J. Carter, M.D. 


Pcrincphritic Abscess. Harry C. Rolnick 
and H. J. Burstein. Jour. Urol., May, 1931, 
XXV, 507-512. 

Fifty-five cases of perinephritic abscess are 
reported. Fever, leukocytosis, and costoverte- 
bral or abdominal tenderness are the triad of 
s)'niploms which aid materially in the diagnosis 
of this condition. Previous renal disease was 
present in 21 patients, direct injury' to the back 
and abdomen in two, retrocecal appendicitis 
with perforation was responsible for one, and 
metastatic origin was a factor in the remain- 
mg 31. Pyonephrosis, calculous kidney, and 
retrocecal appendicitis should not be confused 
with this condition. The mortality rate was 
approximately 11 per cent. Complete absence 
'>! urinary findings, in many instances, may 
confuse the diagnosis, particularl)' in the 
metastatic cases. 

The radiographic evidence of the oblitera- 
tion of the lateral border of the psoas muscle, 
v.hich is considered diagnostic of pcrincphritic 
abscess, could not be demonstrated in four of 
the cases. In a number of the X-ray films, 
however, delayed excursion, elevation, and 
rigidity of the diaphragm were noted on the 
affected side. 

The authors advocate puncture and aspira- 
tion as their most valuable aid in the tliagno- 
•Ms of condition. 

Davis II. PAUnoi.i.. M.D. 


The Significance of the Radiological Renal 
Outline. S. Gilbert Scott. Proc. Royal 
Soc. Med., March, 1931, XXIV, 577-583. 

ll'c author presents a very interesting pa- 
'■sw on hi.s subject. The improventent in rrt- 


diologic technic and equipment has rendered 
exposure of the kidney shadow possible in 
practically every instance. Skill in interpreta- 
tion, however, has not kept pace with progress 
in technic. Experience and co-operation with 
the clinician play major parts. 

The intra- or extra-renal character of shad- 
ows must be ascertained. Ttvo essential fac- 
tors are: (1) Satisfactory' clearance of the 
gastro-intestinal tract ; (2) efficient abdominal 
compression. (Dr. Scott recommends the 
sugar-loaf cushion.) This compression does 
not restrict renal excursion but clears the field, 
thereby' increasing the shadow values. Indi- 
vidual renal radiographs furnish particularly 
fine detail. 

Information regarding solitary or ectopic 
kidneys may be elicited. Also, the comparative 
efficiency of the mate to a badly impaired kid- 
ney may be ascertained. 

Recogjiition of three types of renal outline 
is suggested, namely, globular, elongated, and 
lobar. The terms arc self-explanatory. Along 
with the lobular (the reversion to the early' 
developmental ty’pe), one should siuspcct other 
congenital abnormalities. 

The position of the kidneys is somewhat 
variable, and respiratory excursion also shows 
individual variability. Use is made of this 
factor for the localization of opacities. Ab- 
sence of excursion implies fixation by adhe- 
sions due to perinephritis. 

Abnormalities of size arc tiot so easily in- 
terpreted. The development of the kidney is 
normally in advance of the rest of the horly : 
therefore, in children the renal .shadows ap- 
pear large in proportionate size. 

Hypertrophy: Uniform enlargement is 
usually compcnsatoiy. 

SyphUis causes an incrcaseil densitv of the 
organ. 

Hydroitcphrosts: In the early .stages no 
changes arc manifest : later, however, general 
enlargement and lobulation make their appear- 
ance. 

Pyor.ephrosis is tiiagnosed by the detection 
of pus in an enlarged kidney. The shadow c.act 
by pus is quite distinct from that of calculi. 

A local bulging m.ay indicate hydronejdiro- 
sts, cyst, or iiewgrowti). .Accessory methods of 
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The author reports a seventh case in which 
roentgen examination of the stomach demon- 
strated a constant annular deformit)^ of the 
antrum and pars media, with about SO per 
cent retention in six hours, resulting in a diag- 
nosis of carcinoma. He believes that the 
clinical diagnosis of isolated lymphogranulo- 
matosis of the stomach is hardly possible in 
the present state of knowledge. The final 
diagnosis is a histologic one. 

Howard P. Doub, M.D. 


The Etiology of Hodgkin’s Disease. Edi- 
torial. Jour. Am. Med. Assn., March 28, 
1931, XCVI, 1089. 

A particularly important report has recently 
been published under the title of “The Etiology 
of Lymphadenoma,” a summaty of six years’ 
researches, by C. C. Twort, pathologist to the 
Manchester Committee of Cancer, By “lym- 
phadenoma’’ is meant what most American 
ph 3 'sicians usually call “Hodgkin’s disease’’ 
and what Germans often designate as “l,vm- 
phogranulomatosis.” 

The importance of the report lies in the fact 
that it is based on an extremely careful study 
by many methods on a large amount of mate- 
rial. After six j^ears of special study, Twort 
is compelled to state that, “There appears to 
be no single feature which permits one to 
diagnose lymphadenoma with certaint}'.’’ He 
ventures the observation, “Besides the pres- 
ence of lymphadenoma giant cells and the 
eosinophil cells, mitosis of the various cells 
outside the germinal centers, in a gland free 
from hemorrhages, appears to be an impor- 
tant diagnostic point.” 

It was not found possible to demonstrate 
consistently any specific animal or vegetable 
parasite in the diseased tissues. An assort- 
ment of other in vivo and in vitro experiments 
gave absolutely barren results. Twort says 
that the different experimental procedures so 
invariably led to nothing that one might have 
been dealing with a true newgrowth “instead 
of Avhat is generally accepted as a granuloma.’’ 

Charles G. Sutherland, M.D. 


KIDNEY 

Resection of the Kidney. David M, 
Davis. Am. Jour. Surg., May, 1931, XII 
272-276. 

Three cases are reported in which the 
author performed a partial resection of tlie 
kidney. He concludes that this procedure is 
by no means extremely difficult or particularly 
associated with danger. In properly selected 
cases he finds this method very advantageous, 
and it is his belief that it should be emploj-ed 
more frequently. 

The article is accompanied by several illus- 
trative films. 

Davis H. Pardoll, M.D. 


Essential Hematuria in Relation to Pyel- 
itis of the Calyx-papilla Angle. James 
Miller and D. H. Young. Can. Med. Assn. 
Jour., March, 1931, XXIV, 354. 

The term “essential hematuria’’ signifies 
bleeding from the kidney, in which, after e.x- 
tirpation, little that is pathologic is found. It 
is usually unilateral. 

The causative factor has been variousl)' re- 
garded. Some urologists think that it is an 
early symptom of some other disease not yet 
far enough advanced to be detected. But 
Bumpus, in a study of 150 cases at the Mayo 
Clinic, under observation for from 5 to 20 
years, found renal disease or malignancy to 
develop in only 6 cases. Nephritis has been 
regarded as a basal cause by some authorities. 
Many observe that the so-called angioma of 
the papilla is found in association with hema- 
turia. Some believe that infection, either in 
tlie papilla or some other portion of the kid- 
ney, is the causative factor. 

More recently Ceelen has written stressing 
the importance of the calyx -papilla angle or 
fornix of the calyoc in connection with essen- 
tial hematuria. He states that three explana- 
tions, microscopically, for the hemorrhage are 
as follows: (1) Direct bleeding from the 
calyx veins into the pelvis through the estab- 
lishment of a pyelo-venous connection; (2) 
perivascular ascent of the calyx hemorrhage 
into the kidney, with hemorrhagic infiltration 
of perivascular and intertubular tissue and 
subsequent rupture of the blood-filled lymph 
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imply. He agreed with the President that co- 
operation between the urologist and radiologist 
rras of great importance, 

DA\ns H. Pakdoll, AI.D. 


MASTOID 

How shall we Evaluate the Various 
Manifestations of Acute Mastoiditis? Ben 
L. Bryant. Laryngoscope, November, 1930, 
XL, 809. 

After discussing several laboratory- tests, in- 
cluding bacteriology of material from drain- 
ing ears, lumbar puncture, blood sugar, total 
and difrerential white cell count, etc., the au- 
thor states: "There are many laboratory ex- 
aminations which are not only useful but es- 
sential in the proper evaluation of a case of 
acute mastoiditis. To some of tliese, the years 
have added increasing value; some have de- 
cren,«ed in importance. It would seem that 
the rocntgenographic examination has, in a 
good many instances, held an unjustifiably high 
position, because, in the final analysis, its chief 
value seems to be in determining tlie state of 
pnoumatization, and only by repeated serial 
plates can one hope to gain much information 
ns to the actual degree of destruction which 
the interior of the mastoid has undergone.” 

This impression is amplified earlier in the 
article. He says it is an established fact 
that there are widely varj-ing anatomical con- 
ditions existing in the mastoid process. There 
arc variations, ranging from the sclerotic 
through the diploic and irregularly pneumat- 
ized to the extensively, ideally, regularly pneu- 
matized mastoid process. Tlic two mastoid 
processes of one individual frequently vary, 
altliough if they arc of the pneumatic type 
they arc pmctically always nearly identical. 

A further difficulty to X-ray interpretation 
is brought out by the re.suUs of investigation 
by Knick and \Vitte, who found that about 
t'uc-third (Bl of a series of 25 patients who 
b.nd .suffeied with otitis media in childhood 
hni! a definite tcslriclion of pneuinatiration of 
tlu- m.rstoid cells. 

n. Runi.'-ii.t.. Jr., M.D. 


MEASUREMENT OF RADIATION 

Short Wave Length Radiation: Present 
Standards for Measuring Quantity and 
Quality. Francis Carter Wood. Jour. Am. 
Med. Assn., May 23, 1931, XCVI, 1753-1757. 

The exact measurement of roentgen rays is 
primarily of importance in tlierapy in order to 
prevent damage to tlie patient’s skin and to 
estimate the maximum effect on the tissues to 
be treated. The quantities of radiation used 
in radiography are usualh* so small a fraction 
of a skin erj-tliema dose that there is little risk 
of producing any damage to the skin, unless 
exposures are repeated at too great frequency. 
It is always wise to ask whether a patient has 
recently had an X-ra^- exposure. Legal re- 
sponsibility will be obviated by careful inquiry. 
In fluoroscopj-, a rough appro.ximation of the 
ciydliema dose should be known, and the pa- 
tient, as well as the operator, should be ex- 
posed for the minimum time that will permit 
the necessary' observations. Every- record 
sheet, either for treatment or for radiography, 
should record fonner radium treatment or X- 
ray exposure, exposure to light, an applica- 
tion of any substance to the skin, or the taking 
of any medicine. 

In a general way the effects of radium are 
estimated largely by direct methods in contrast 
to roentgen rays, in wlrich the measurements 
are often indirect. Because of technical diffi- 
culties, it has not yet been possible to accu- 
rately measure radium in terms of roentgens. 

C. G. SuTnnRi..\ND. M.D. 


The Dependence of the Wave Length of 
Small Ionization Chambers (“Thimble 
Chambers”). Heinz T. Meyer. Strahlcn- 
therapie, 1931. XL, 576-589. 

The dependence of the wave length of 
thimble ionization chambers was studied after 
the addition of Si. .Al.O., MgO, and BcO, to 
the wall material. The amount of the variou.'; 
substa!ici.s ncccscaiy- to be added to the basic 
chamber matcri.al (grapifite) in order to obtain 
wave length indepenflcnee within a half value 
layer in copj«-r of from 0.15 to 2 0 mm., was 
dcterminul. The rc'ults of these investiga- 
tions U-d the .author to the cor.cb.isvm that not 
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examination are necessary to differentiate 
these conditions. 

One seldom meets with atrophy of the kid- 
ney. The cause is either congenital or ac- 
quired, being usually a result of tuberculosis. 

The most practical use to which the demon- 
stration of the renal silhouette may be put is 
in cases in which nondescript ill-formed 
opacities are present ; yet one must determine 
whether the opacity is within, in front of, or 
behind the kidney. Shadows cast by calcare- 
ous glands, gallstones, opacities in the intes- 
tines, pills, and even a pancreatic calculus or a 
wart on the back, etc., ma.y mimic renal calculi. 

The author depends upon the relative posi- 
tion of shadows in the renal area during in- 
spiratory and expiratory excursion for his di- 
agnosis. Two films are taken for comparison: 
one at full inspiration, the other at full expira- 
tion. If the opacity is extra-renal in character, 
its position fails to remain constant in its rela- 
tion to the kidney in the excursion of the latter 
during inspiration and expiration. The method 
has'proved particularly valuable in early cases 
of renal tuberculosis. It is also very-valuable in 
differentiating renal stones. and gallstones. He 
finds lateral radiography of little practical 
value. Increasing the density of the renal cor- 
tex is of advantage, but cannot be emplo3'ed 
routinely in all cases. Oral administration of 
some preparation for this purpose will be of 
benefit. 

In conclusion, the author states that guess- 
work diagnosis in radiology with reference to 
opacities in tire renal area must be eliminated. 
In the discussion which followed, the follow- 
ing participated : 

John Everidge stated that Dr. Scott’s meth- 
od would hardly apply in cases of perinephri- 
tis in the demonstration of calculi. Here, pye- 
lography-direct or indirect — was advisable. 
Frank Jeans advocated closer co-operation be- 
tween the radiologist and the surgeon. E. J. 
H. Roth claimed that Dr. Scott’s contention 
did not always apply. Calcified lymph glands, 
adherent to tlie kidney, perinephric abscess, 
and floating calculi might confuse the diagno- 
sis if based on tlie author’s assumption. He 
advised lateral radiograph}'. In the prepara- 
tion of the patient, vegetable laxatives or two 


evenings’ limitation of carbohydrates, preced- 
ing the X-ray examination, were very satis- 
factoiy. Size, shape, and position of the kid- 
ney could not be accurately judged under pres- 
ent conditions. Better renal visualization was 
obtained in stout patients because of the abun- 
dance of perinephric fat which acted as a con- 
trast medium. The radiologist’s position was 
only contributory in rendering a diagnosis. 
E. W. Riches believed that the use of charcoal 
aided in the preparation of the patient. He 
cited an example pertaining to the effect of 
guesswork on the part of the roentgenologist. 
Cyril A. R. Nitch advocated the use of an 
opaque catheter in the localization of renal 
calculi. Also, stereoscopic radiography was of 
material assistance in dealing with shadows in 
the renal area. Pyelography occasionally ob- 
scured small opacities. Clifford Morson called 
attention to the clinical picture. H. P. Wins- 
bury IVhite claimed that not all cases of hy- 
dronephrosis showed enlargement or lobula- 
tion; occasionally there may even be a dimi- 
nution in size. Pyelography was necessar}' to 
make the diagnosis in these cases. Jocel}!! 
Swan claimed that opacities on the films in tu- 
berculosis usually appeared later and were 
manifest only after the disease had already 
made some progress. He stated that absolute 
reliance could not be placed on the rule advo- 
cated by the author. Radiologic findings 
should be confirmed by further urologic ex- 
amination. The President praised the value 
of stereoscopic and lateral roentgenograms. 
He found that early tuberculosis was detect- 
able only by means of the cystoscope and con- 
firmed by the bacteriologic findings. The radi- 
ologist and clinician should work together and 
not independent of each other, in order to se- 
cure the best results. 

Dr. Scott dosed by maintaining that to him 
renal localization was still of value, even if 
the kidney were fixed. He did not daim that 
his method should replace pyelography, but 
that it had been of the greatest diagnostic 
value in the detection of early tuberculosis. 
Stereoscopic methods in his experience were 
of little value, except in the examination of 
ureters with an opaque bougie in situ. That 
localization was infallible he had not meant to 
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imply. He agreed with the President that co- 
operation between tlie urologist and radiologist 
vras of great importance. 

Davis H. Pardoll, M.D. 


MASTOID 

How shall we Evaluate the Various 
Manifestations of Acute Mastoiditis? Ben 
L. Bryant. Lar 3 nigoscope, November, 1930, 
XL, 809. 

After discussing several laboratory tests, in- 
cluding bacteriology of material from drain- 
ing ears, lumbar puncture, blood sugar, total 
and differential white cell count, etc., the au- 
thor states : “There are many laboratory ex- 
aminations which are not only useful but es- 
sential in the proper evaluation of a case of 
acute mastoiditis. To some of these, tlie years 
liave added increasing value; some have de- 
creased in importance. It would seem that 
the rocntgcnographic examination has, in a 
good many instances, held an unjustifiably high 
position, because, in the final analysis, its chief 
value seems to be in determining the state of 
pncumatizalion, and only by repeated serial 
plates can one hope to gain mucl\ information 
as to the actual degree of destruction whidi 
the interior of the mastoid lias undergone." 

This impression is amplified earlier in the 
article, lie s.ays it is an established fact 
that there arc widely vaiying anatomical con- 
ditions existing in the mastoid process. There 
are variations, ranging from the sclerotic 
through the diploic and irregularly pneumat- 
ired to the extensively, ideally, regularly pneu- 
matired mastoid process. Tlie two mastoid 
pn.ccsses of one individual frequently vary’, 
al'.iitiiteh if they are of the ])nciimatic type 
tiny .-ue praeiic.ally .always nearly identical. 

A fiirthir ilifilcuUy to X-ray interpretation 
luought out by the results of investigation 
hy Knii'l; .and Witte, who found that about 
oue-tlurd (St of a seric.s of 25 p.aticnt.s who 
I'.rid suifferi'i! v.'iifi otitis media in childhood 
had .» (Ujiu!!'' irsiriction of pncum.atir.ation of 
tl'.e relh. 


MEASUREMENT OF RADIATION 

Short Wave Length Radiation: Present 
Standards for Measuring Quantity and 
Quality. Francis Carter Wood. Jour. Am. 
Med. Assn., May 23, 1931, XCVI, 1753-1757. 

The exact measurement of roentgen rays is 
primarily of importance in therapy^ in order to 
prevent damage to the patient’s skin and to 
estimate the maximum effect on the tissues to 
be treated. The quantities of radiation used 
in radiography are usually so small a fraction 
of a skin erythema dose that there is little risk 
of producing any damage to the skin, unless 
exposures are repeated at too great frequenc3^ 
It is always wise to ask whether a patient has 
recently had an X-ray exposure. Legal re- 
sponsibility will be obviated by careful inquiry'- 
In fluoroscopy, a rough approximation of the 
erythema dose should be known, and the pa- 
tient, as well as the operator, should be ex- 
posed for the minimum time that will permit 
the necessary observations. Every' record 
sheet, either for treatment or for radiography, 
should record former radium treatment or X- 
ray exposure, exposure to light, an applica- 
tion of any substance to the skin, or the taking 
of any medicine. 

In a general way the effects of radium arc 
estimated largely by direct methods in contrast 
to roentgen rays, in wliicli the measurements 
arc often indirect. Bccati.se of technical diffi- 
ciilfies, it has not yet been possible to nccii- 
ralcly mca.surc radium in terms of roentgens. 

C. G. SuTiicRLAxn, M.D. 


The Dependence of the Wave Length of 
Small Ionization Chambers (“Thimble 
Chambers"). Heinz T. Meyer. Strahlcn- 
tbcrapic, 1931, XL. 576-589, 

Tlie dependence of the wave length of 
thimble ionization ch.nnihcr.s v.-ns studied after 
the a<lditinn of .Si. MgO. and P.cO, to 

the wall material. The amount of the A-ariotis 
substances nccess.nty to be added to the basic 
chamber material (grapliife) in order to obtain 
wave length intlopendcnco witfiin a half v.iluc 
layer in copper of from 0.15 to 2.0 mm., was 
detennined. The results of these investiga- 
tions led tiic atithor to the cojwhi.sion that not 


n. lU-njs;;.!., Jj;., M.D. 
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the effective atomic number of the wall mate- 
rial, as stated by Fricke and Glasser, is the 
controlling factor, but for a certain shape of 
chamber a definite number of electrons must 
be present in the chamber material per unit 
of volume. The average sensitivity of the 
chambers, assuming equal volume, is slightly 
dependent upon the wall thickness and also 
upon the pressure under which the chambers 
were made. A slightly pressed porous cham- 
ber is less sensitive than a heavily pressed and 
less porous chamber of equal composition. 
Chambers with thin walls are less sensitive 
than those with thick walls. 

Ernst A. Pohle, M.D., Ph.D. 


MEDICAL PRACTICE 

The Present Status of Physiotherapy. 
The Publication Committee, Canadian 
Radiological Society. Can. Med. Assn. Jour., 
March, 1931, XXIV, 409. 

Due to the necessity of returning the casual- 
ties more quickly to active service, and to the 
necessity of reducing pensional disability to a 
minimum, modern physiotherapy found its 
great impetus during the war. Thousands of 
technicians were trained to administer treat- 
ment by physical agencies under the direction 
of many medical men specially and intensively 
trained to direct this work. Under all this 
stimulus, physiotherapy has now become 
known as a science as well as an art, and 
gained world-wide professional recognition. 
Our largest medical schools have begun to 
teach their undergraduates the principles on 
which this subject is based. It is being em- 
ployed in eveiyr mental institution and sana- 
torium and every pretentious hospital — ^pri- 
vate, civic, or military — in America. It has re- 
ceived professional recognition by the Ameri- 
can Medical Association through its Council 
on Physiotherapy. 

A hasty glance over the field of accomplish- 
ment may serve to call to mind that physio- 
therapy has definite conquest to its credit. In 
the treatment of malignant diseases, no other 
single measure surpasses radium in value. In 
the treatment and diagnostic fields, the X-ray 
has no near competitor. The testimonj' of all 


sanatoria is proof of the value of sunlight 
therapy in disease processes. The infra-red 
ray has possiblj’^ relieved more pain than any 
other single measure. That diathermy can 
localize heat and influence deep-seated lesions 
is not seriously questioned to-day by anyone 
who has made adequate inquirjc In the static 
current, we have a method of decongesfion 
that has no peer. If massage is indicated, the 
faradic, sinusoidal, and Morton wave currents 
will stimulate to function every tissue that has 
a contractile element in it. The field of gal- 
vanism beneficially influences chronic, painful, 
and degenerative conditions better than any 
other method of attack which we possess. Hy- 
drotherapeusis will favorably influence anv 
pathologic state. 

L. J. Carter, M.D. 


The Relation of Radiology to Other 
Branches of Medical Practice. Arthur C. 
Christie. Jour. Am. Med. Assn., May 23, 
1931, XCVI, 1747-1749. 

The roentgen ray rvas discovered in 1895, 
and radium, in 1897. The entire history of 
radiology, therefore, covers a period of only 
about thirty-five years. There are no sound 
reasons, eitlier scientific or economic, for giv- 
ing radiolog)" a status different from that of 
other specialties. The same considerations 
govern here as in other fields; namely, the 
limitations imposed by practical conditions. 
Various tyqres of limited radiologic practice 
are discussed in detail. The position of ra- 
diolog)' in schemes of organization is consid- 
ered. 

Roentgenolog)' occupies so broad a field, 
its technical difficulties are so numerous, and 
interpretation requires so broad an e.xperience 
that it constitutes a special branch of medicine. 
The interests of patient and profession arc 
best conserved when it is so practised. 

C. G. Sutherland, M.D. 


Rational X-ray and Radium Therapy. 
Walter A. Weed. Jour. Florida Med. Assn., 
October, 1930, XVII, 164-167. 

The author presents conclusions drawn from 
sixteen years of e.\periencc. The indications 
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and contra-indications for the therapeutic use 
of radiant energy are very' clearly defined. The 
radiologist should above all else be unprej- 
udiced, and should be the first to recognize 
not only the definite indications for his serv- 
ices, but should know his limitations as well. 
He must know not only the physics of X-ray 
and radium and the principles of dosage, but 
should be somewhat of a mechanical genius in 
order to apply his remedies in the best manner. 
A combination of X-rays, radium, and electro- 
coagulation in judicious, experienced, and 
skillful hands constitutes one of the greatest 
known weapons in combating certain condi- 
tions. The radiologist, with 100 mg.-min. of 
radium, in addition to a modern X-ray therapy 
machine and a diathermy apparatus, and who 
knows how to use them conjointly and sep- 
arately, can show results comparable to those 
obtained in targe institutions. The X-ray can 
supplant, for all practical purposes, the use of 
radium, e.vccpt in cavities and in treating nevi. 

W. W. Watkins, IM.D. 


The Status of Radiology. Arthur U. Des- 
jardins, Jour. Am, Med, Assn,, May 23, 
1931, XCVI, 1749-1753, 

Before 1010. it may be said that roentgen- 
ology was u‘:ed chiefly in relation to traumatic 
and organic lesions of bone and to the pul- 
monaiy and cardiac apiiaratus. The period 
between 1910 and 1^20 was featured mainly 
by impro\ements in apparatus and technic, and 
these weie tefiected in wide extension of the 
method to numerous phases of clinic-nl medi- 
eme Tile outstanding contrilnitions of the 
decade neie related to the gastro-intcstinal 
tract ,»nd weie made possilde hv the advent of 
the ojn(|ne meal C'ystngiaphy and pyclog- 
niplu made their ap|H-aiancc. and lecogni- 
tuiii of nnn\ lesu.ns of the urinary system he- 
(..mic more and mrire .a rn.itter of training and 
‘ ' p' rn lur 

I'unng the l.ist dec.ide, nidinlogy iias ad- 
v.iiKi d mme rap’dly ilnn i\er l»eforc. Chole- 
mst. .•.•'.ip'.y, r.Kntginogf.iphy of sintctures «,r 
ore •!!'. moated uith ii'di/ed oil. roentgen- 
j»b\ .iiter im u! tl.it ,on oj gas or air, and 
no'gtapby ht'.i ensue to facilit.ite 


the diagnostic and therapeutic task of the phy- 
sician. 

The development of radiotherapy has also 
been marked by' rapid progress. 

Radiology, as a career, furnishes the best 
opportunity in medicine to-day — a fresh, fer- 
tile, and uncrow'ded field — in which the ambi- 
tious and -well-trained young phy'sician can 
make an enviable place for himself more rap- 
idly' than in any’ of tlie older branches. 

C. G. SuTHCRLAND, 1\I.D. 


RADIATION SICKNESS 

Safety for Radiologist and Patient in 
Diagnostic and Therapeutic Radiology. 
Henry K. Pancoast. Jour. Am. Med. Assn., 
May 23, 1931, XCVI, 1757-1760. 

The discovery' of the tlierapeutic properties 
of X-rays was the outcome of the observation 
of damage to tissues as the result of prolonged 
exposure. Death took a beam’ toll among the 
pioneers. Protective measures have had to be 
devised for those who w'ork with X-rays and 
radium. 

The development of liigli-powcred equip- 
ment and the autotransformcr control have 
supplied the additional danger of electrical 
shock. Tlie film fire linznrd has become a more 
recent menace. The undc.sirahle and annoy- 
ing “irradiation sicknes'^” can he controlled in 
a measure, but cannot be nltogctlicr avoided. 

Excessive irradiation is discussed from the 
standpoint of the patient and the operator. 
Tiic author goes into <k‘tail concerning electri- 
cal shocks, factois in protection against 
.shocks, and the danger of explosive anc.s- 
Jhclics being employed in rooms in which open 
iiigli tension apparatus is used. 

The annoying synijitoms of roentgen .sick- 
ness may lie minimi/ed liy ^arious measures. 
Radium ptotection retjuires care in handling, 
rotating service tor workci.s. and complete 
blood counts at regular inter\ als 

C. G. .9i;TUrf!i.\ND. M.D. 

Protection of Patients and Operators from 
X-rnys. Francis Carter Wood. Jour. Am. 
Med. Assn.. May 23. 1931. XCVI. 1760-1762! 

Many radiographcr.s and workers it? me- 
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the effective atomic number of the wail mate- 
rial, as stated by Fricke and Glasser, is the 
controlling factor, but for a certain shape of 
chamber a definite number of electrons must 
be present in the chamber material per unit 
of volume. The average sensitivity of the 
chambers, assuming equal volume, is slightly 
dependent upon the wall thickness and also 
upon the pressure under which the chambers 
were made. A slightly pressed porous cham- 
ber is less sensitive than a heavily pressed and 
less porous chamber of equal composition. 
Chambers with thin walls are less sensitive 
than those with thick walls. 

Ernst A. Pohle, M.D., Ph.D. 


MEDICAL PRACTICE 

The Present Status of Physiotherapy. 
The Publication Committee, Canadian 
Radiological Society. Can. Med. Assn. Jour., 
March, 1931, XXIV, 409. 

Due to the necessity of returning the casual- 
ties more quickly to active service, and to the 
necessit}' of reducing pensional disability to a 
minimum, modern physiotherapy found its 
great impetus during the war. Thousands of 
technicians were trained to administer treat- 
ment by physical agencies under the direction 
of many medical men specially and intensively 
trained to direct this work. Under all this 
stimulus, physiotherapy has now become 
known as a science as well as an art, and 
gained world-wide professional recognition. 
Our largest medical schools have begun to 
teach their undergraduates the principles on 
which this subject is based. It is being em- 
ployed in every mental institution and sana- 
torium and every pretentious hospital — ^pri- 
vate, civic, or military — in America. It has re- 
ceived professional recognition by the Ameri- 
can Medical Association through its Council 
on Physiotherapy. 

A hasty glance over the field of accomplish- 
ment may serve to call to mind that physio- 
therapy has definite conquest to its credit. In 
the treatment of malignant diseases, no other 
single measure surpasses radium in value. In 
the treatment and diagnostic fields, the X-ray 
has no near competitor. The testimony of all 


sanatoria is proof of the value of sunlight 
therapy in disease processes. The infra-red 
ray has possibly relieved more pain than any 
other single measure. That diathermy can 
localize heat and influence deep-seated lesions 
is not seriously questioned to-day by anyone 
who has made adequate i^quir}^ In the static 
current, we have a method of decongestion 
that has no peer. If massage is indicated, the 
faradic, sinusoidal, and Morton wave currents 
will stimulate to function everj' tissue that has 
a contractile element in it. The field of gal- 
vanism beneficially influences chronic, painful, 
and degenerative conditions better than any 
other method of attack which we possess. Hy- 
drotherapeusis will favorably influence any 
pathologic state. 

L. J. Carter, M.D. 


The Relation of Radiology to Other 
Branches of Medical Practice. Arthur C. 
Christie. Jour. Am. Med. 'Assn., May 23, 
1931, XCVI, 1747-1749. 

The roentgen ray w^s discovered in 1895, 
and radium, in 1897. The entire histoiy of 
radiology^ therefore, covers a period of only 
about thirty-five years. There are no sound 
reasons, either scientific or economic, for giv- 
ing radiology' a status different from that of 
other specialties. The same considerations 
govern here as in other fields; namely, the 
limitations imposed by practical conditions. 
Various types of limited radiologic practice 
are discussed in detail. The position of ra- 
diology' in schemes of organization is consid- 
ered. 

Roentgenology occupies so broad a field, 
its technical difficulties are so numerous, and 
interpretation requires so broad an experience 
that it constitutes a special branch of medicine. 
The interests of patient and profession are 
best conserved when it is so practised. 

C. G, Sutherland, M.D. 


Rational X-ray and Radium Therapy- 
Waiter A. Weed. Jour. Florida Med. Assn., 
October. 1930, XVII, 164-167. 

The author presents conclusions drawn from 
sixteen y'cars of experience. The indications 
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and contra-indicatiQns for tlie therapeutic use 
of radiant energj'- are verj' clearly defined. The 
radiologist should above all else be unprej- 
udiced, and should be tire first to recognize 
not only the definite indications for his serv- 
ices, but should know his limitations as well. 
He must know not only the physics of X-ray 
and radium and the principles of dosage, but 
should be somewhat of a meclianical genius in 
order to apply his remedies in the best manner. 
A combination of X-rays, radium, and electro- 
coagulation in judicious, experienced, and 
skillful hands constitutes one of the greatest 
known weapons in combating certain condi- 
tions. The radiologist, with 100 mg.-min. of 
ra^um. in addition to a modem X-ray therapy 
machine and a diatliermy apparatus, and who 
knows how to use them conjointly and sep- 
arately, can show results comparable to those 
obtained in large institutions. The X-ray can 
supplant, for all practical purposes, the use of 
radium, except in cavities and in treating nevi. 

W. W. Watkins, M.D. 


The Status of Radiology. Arthur U. Des- 
jardins. Jour. Am. Med. Assn., May 23, 
1931, XCVI, 1749-1753. 

Before 1910. it may be said that roentgen- 
ology- was used chiefly in relation to traumatic 
and organic lesions of bone and to the pul- 
monary and cardiac apparatus. The period 
between 1910 and 1920 was featured mainly 
by improvements in apparatus and technic, and 
these were reflected in wide extension of the 
method to numerous phases of clinical medi- 
cine. The outstanding contributions of the 
decade were related to the gastro-intestinal 
tract and were made possible by the advent of 
the opaque meal. Cystography and pyelog- 
raphy made their appearance, and recogni- 
tion of many lesions of the urinary system be- 
came more and more a matter of training and 
experience. 

During the last decade, radiology has ad- 
vanced more rapidly than ever before. Chole- 
cy.stography, roentgenography of structures or 
organs injected with iodized oil, roentgen- 
ography after insufflation of gas or air, "and 
intravenous urography have come to facilitate 


the diagnostic and therapeutic task of the phy- 
sician. 

The development of radiotherapy has also 
been marked by' rapid progress. 

Radiology, as a career, furnishes the best 
opportunity' in medicine to-day' — a fresh, fer- 
tile, and uncrowded field— in which the ambi- 
tious and well-trained y'oung physician can 
make an enviable place for himself more rap- 
idly than in any of the older branches. 

C. G. Sutherland, M.D. 


RADIATION SICKNESS 

Safety for Radiologist and Patient in 
Diagnostic and Therapeutic Radiology. 
Henry K. Pancoast. Jour. Am. Med. Assn., 
May 23, 1931, XCVI, 1757-1760. 

The discovery of tlie therapeutic properties 
of X-rays was the outcome of the observation 
of damage to tissues as the result of prolonged 
exposure. Death took a heavy toll among the 
pioneers. Protective measures have had to be 
devised for those who work with X-rays and 
radium. 

The development of high-powered equip- 
ment and the autotransformer control have 
supplied the additional danger of electrical 
shock. The film fire hazard has become a more 
recent menace. The undesirable and annoy'- 
ing “irradiation sickness” can be controlled in 
a measure, but cannot be altogether avoided. 

Excessive irradiation is discussed from the 
standpoint of the patient and the operator. 
The author goes into detail concerning electri- 
cal shocks, factors in protection against 
shocks, and the danger of explosive anes- 
thetics being employed in rooms in which open 
high tension apparatus is used. 

The annoying symptoms of roentgen sick- 
ness may be minimized bv various measures. 
Radium protection requires care in handling, 
rotating service for workers, and complete 
blood counts at regular inten-als. 

C. G, Sutherland, M.D. 


Protection of Patients and Operators from 
X-rays. Francis Carter Wood. Jour. Am. 
Med. Assn., May 23, 1931,' XCVI, 1760-1762.' 
Many radiographers and workers in fac- 
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tones which manufacture X-ray tubes have 
died from cancer of the skin, due to the lack 
of knowledge of the dangerous effects of con- 
tinuous exposure to X-rays, even of long wave 
length. This danger is now obviated by the 
remote control which is possible with modem 
tubes. Sterilization and anemia are still pos- 
sible. In addition to tire danger of either di- 
rect or scattered radiation, the air of the rooms 
in which high voltage currents flow may be- 
come contaminated with ozone and nitric ox- 
ide fumes, the inhalation of which is deleteri- 
ous to the health of the personnel and may 
make sensitive patients ill. Methods of pro- 
tection are discussed in detail. The efficienc)' 
of the protective devices should be examined 
at installation and frequently thereafter. If 
fluorescence can be noted witli a fluoroscope 
fitted closely about the eyes, a dangerous 
amount of radiation is present. Scattered ra- 
diation should be checked by carrying a den- 
tal film, half-covered with lead, over a period 
of two weeks. 

All persons engaged in radiologic work 
should have a thorough medical examination at 
least once a year, and complete blood counts 
should be made ever}^ other month. Any 
marked diminution in leukocytes or hemoglo- 
bin is an indication for a prolonged holiday 
until the condition is remedied. 

A copy of directions for the Schaefer meth- 
od of artificial respiration should be posted in 
the radiology department. Any one receiving 
an electrical shock may die from paralysis of 
the respiratory center. 

C. G. Sutherland, M.D. 


RADIUM 

Short Survey of Radium Treatment. 
Arthur Burrows. Jour, of Cancer Research 
Committee of University of Sydney, Febru- 
ary, 1931, XI. 

This is a survey of tire current practice in 
radium treatment, with a short preliminary 
statement of biologic principles. Radiosensi- 
tivity refers to cells and not tumors as a 
whole, and hence, as in some of the round- 
celled sarcomas, aWiough the growth disap- 
pears under treatment, it soon recurs when 


treatment is stopped, showing that some of 
the cells are radiosensitive while others 
(possibly forms of parent cells) are little 
influenced and burst fortli into growths once 
more. It was for this reason that the French 
and Belgian “long time” technics were intro- 
duced. 

Radiologic treatment is best applied to 
tumors growing in normal healthy tissue, and 
it is possible that those growing in tissues 
with a strong tendency to the formation of 
fibrous tissue or in the midst of fat will not 
respond so well to radium treatment. Favor- 
able tumor sites are; the front part of the 
tongue, the skin, and the cervix of the uterus, 
not only because of the radiosensitivity of 
tumors growing in these locations, but also 
because of their accessibility. 

Treatment of the nasal sinuses may be 
carried out by transirradiation, but, as a rule, 
it is advantageous to lay them open surgically 
and convert them from internal to external 
lesions. Direct methods are inadvisable in the 
larynx. There is no satisfactory technic for 
the cancer of the bladder, but the burying of 
small unscreened radon tubes is suggested. 
With cancer of the breast, treatment of a 
widespread nature should be employed, even 
though the burjdng of needles may have pro- 
duced a good local result. The opinion is 
stated that the future treatment of carcinoma 
of tire breast may be by means of X-rays 
rather than radium. Operation after irradia- 
tion of mammary cancer has advantages and, 
if performed soon enough after radiation, 
prevents troublesome fibrosis, although the 
sealing of the lymphatics would then be 
imperfect. Carcinoma of tlie prostate is best 
treated by needling, via the perineum or blad- 
der, supplemented by X-rays. 

Amputation is recommended for osteogenic 
types of bone sarcoma ; radiation, perhaps fol- 
lowed by surgical operation or injection of 
bacterial toxins, for the endothelial and 
plasma-cell types, rvhile radiation alone with- 
out amputation or curettage is recommended 
for giant-celled sarcomas. 

The Heyman, Regaud, and Donaldson 
technics for treatment of carcinoma of the 
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cervix uteri are reviewed. In carcinoma of 
the body of the uterus, the "long time” 
technics are perhaps not so essential and 
X-rays may be more effectual. 

Radium implantation metliods, altlrough 
usual, are not advised for epithelioma of the 
vulva, owing to the proximity of bony promi- 
nences and the liability to sepsis. External 
radiation, at a distance of two or three centi- 
meters by use of molds of dental compound, 
a difficult method in actual practice, or “bomb” 
metliods are desirable. Diathermy and surgery 
should be considered. In any case, tlie treat- 
ment of the glandular areas of the groin is 
essential. 

Unexplained or non-malignant uterine 
hemorrhage should be treated with minimal 
doses, even though it is possible that the 
treatment may have to be repeated. After the 
menopause, larger doses may be employed. 
Uterine hemorrhage in exophthalmic goiter 
requires treatment of the thyroid; of the 
uterus only as a last resort. Pelvic pain is not 
relieved by radium, altliough the partial or 
complete temporary suspension of the menses 
in intractable dysmenorrhea may cure pain of 
this type, particularly if the periods are ex- 
cessive. 

J. G. Stephens, M.D. 


Theoretic Foundations of a New Technic 
for Homogeneous Irradiation with Gamma 
Rays. G. G. Palmieri. Strahlentherapie, 
1931, XL, 470-492. 

The author believes that tlie homogeneous 
irradiation of malignant tumors as proposed 
by Dessauer, in 1904, is the method of choice. 
While it is used a good deal in roentgen 
therapj-, too little consideration has been given 
to tliat method in radium therapy. In his 
paper he shows how, with proper arrange- 
ments of several radio-active centers, the 
homogeneous treatment of tissue may be car- 
ried out. Experimental proof for his theoret- 
ical deduction and detailed data for the treat- 
ment technic in typical cases will soon be pub- 
lished. 

Ernst A. Pohle, M.D., Ph.D. 


Elimination of Radium Salts from the 
Human Body: Preliminary Report. Fred- 
erick B. Flinn. Jour. Am. Med. Assn., 
May 23, 1931, XCVI, 1763-1765. 

It has been shown that soluble and insoluble 
salts of radium were eliminated whether they 
had been ingested orally or injected intrave- 
nously. 

Persons who have received repeated internal 
doses of radium salts have also been found to 
be radio-active several years after cessation of 
treatment. These observations show that there 
are some people who, because of personal 
physical conditions or improper diet, have a 
tendency to store radium in their bones. An 
anatysis of the excreta of these persons indi- 
cates a low rate of elimination. This is a pre- 
liminary report in the use of viosterol to in- 
crease the rate of elimination. The author 
hopes sometime in the near future to report a 
complete elimination in all cases and to pre- 
sent roentgenograms showing an improved 
condition of the bone. 

C. G. Sutherland, M.D. 


Our Experience with the Injection of 
"Beta Radiators” in Malignant Tumors. 
Hellmut Kamniker. Strahlentherapie, 1931, 
XL, 427-437. 

Loeb and Wreschner prepared an iron hy- 
droxid Uran-X compound, with a half decay 
period of 24 days, for injection into accessible 
malignant tumors. The author tried it in a 
series of far-advanced cases and came, after 
analyses of the respective histories, to the fol- 
lowing conclusions : The "beta radiators” are 
verj'- effective and a welcome help in the treat- 
ment of carcinoma, particularly in cases in 
which, for anatomical reasons, the application 
of radium element is impossible. Injections 
should not be given in deep-seated malig- 
nancies, because otherwise there might result 
a perforation of the necrotic tumor into cavi- 
ties or neighboring organs. Sometimes it is 
advisable to inject an area from the edge to 
the center of the tumor, in order to guarantee 
drainage of the necrotic material. This may 
also later on permit the application of screened 
radium. Repeated injections at short inter- 
vals are contra-indicated. No undesirable re- 



406 


RADIOLOGY 


actions were obsen'ed either in the kidneys 
or in the blood. Histologically, necrosis of 
the tumor can be seen. Clinically, the injected 
tissue usually undergoes liquidation and is, in 
favorable cases, replaced by scar tissue. 

Ernst A. Pohle, M.D., Ph.D. 


So-called Late Reactions Following Radi- 
um Treatment in Gynecology. St. Liebhart 
and E. Meisels. Strahlentherapie, 1931, XL, 
508-514. 

The author first discusses briefly our present 
opinion concerning late injuries following irra- 
diation. He then reports a case which was 
observed in his clinic. A woman of 59 yea.rs 
was treated for carcinoma of the cervix with 
roentgen rays and radium, beginning in April, 
1927. Sixteen X-ray treatments of 6 H units 
each, and a total of 3,600 mg.-hrs. of radium 
were applied. The carcinoma healed, and in 
Jul}’’, 1928, a whitish, glossy scar was seen in 
the vagina. In June, 1929, the patient re- 
turned, complaining of severe back pain and 
tenesmus. She had lost weight and felt rather 
weak. In the posterior wall of the vagina a 
diffuse infiltration was seen, with an ulcer 
about the size of a quarter. Biopsy showed a 
histologic picture very suspicious of a recur- 
rence. However, from a clinical standpoint, 
this ulceration was interpreted as a probable 
late reaction and treated accordingly. Four 
weeks later the ulceration had healed, and in 
April, 1930, the patient was still well. 

Ernst A. Pohle, M.D., Ph.D. 


the interstitial method; (3) surface irradia- 
tion; (4) distance radiation. 

In the use of radon, accurate dosage is diffi- 
cult, as it is not always known when it was 
prepared. In twenty- four hours it loses 18 
per cent of its power, and in three days, 50 
per cent. 

The author discusses dosage and tlie way it 
has been revolutionized by the work of Pro- 
fessor Regaud, of Paris, who has influenced 
us to use smaller doses over longer periods of 
time. Radium acts best in a virgin soil, but 
if the second dose follows after only a very 
short interval, the same good results are seen. 
While the immediate effects of radium therap}- 
are well known, there are remote results which 
are not understood. The tissues are altered 
in such a way that some quite slight injuiy 
may cause necrosis and death. For instance, 
he warns against such irritations as result 
from dental plates or too hot baths. 

The chief limits of radium treatment are in- 
accessibility and late diagnosis. Also, some 
carcinomas, as in the body of the uterus, are 
resistant to radium. The treatment requires 
the knowledge and experience of a specialist, 
and it is a remarkable fact that radium therapy 
has survived in spite of the indiscriminate dis- 
tribution of radium and radon about the coun- 
try. 

W. D. Mackenzie, M.D. 


Radium Treatment of Epitheliomas of the 
Skin. Roy Ward. Brit. Med. Jour., Sept. 
27, 1930, 11, 511-513. 


The Technic of Radium Therapy To-day. 
Duncan C. L. Fitzwilliams. Brit. Med. 
Jour., Aug. 30, 1930, II, 309-311. 

The ideal method of radium application, 
namely, the introduction of radio-active sub- 
stances which will circulate through the body 
and act on the primary growth, is at present 
beyond our powers, and we are limited to the 
introduction of radium foci locally. The use 
of radium has now reached a position where 
we know that in the treatment of carcinoma 
it is on a par with surger)^ It is introduced 
locally in seeds, needles, tubes, or bombs. The 
different methods of application are discussed, 
via.: (1) The intra-cavitation method; (2) 


The results of treatment of 1,773 cases of 
rodent ulcer by radium at the Radium Insti- 
tute, London, are reported. Of all cases, 77 
per cent are reported as cures. Of 240 cases 
that had previously become refractory to 
X-rays, 102 were healed as a result of radium 
treatment. 

As biopsy tends to activate the growth, it 
is done only to confirm diagnosis in doubtful 
cases. In the treatment the fundamental prin- 
ciple is to estimate the dose sufficiently to bring 
about the death of all the malignant cells with- 
out impairing the vitality of the surrounding 
normal tissue, so that healing may take place 
satisfactorily. 
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Small hypCTtrophic growths mobile on the duration of treatment varies between forty- 
underlying structures should be treated by eight and seventy-two hours. If the time is 
surface radiation from an unscreened full- increased beyond a total of seventy-two hours, 


strength applicator containing 5 mg. of radium 
element per square centimeter. All crusts are 
first removed and the surrounding skin is pro- 
tected by rubber-covered lead sheeting. Ex- 
posure lasts from one to two hours, according 
to the thickness of the lesion. When it is 
necessary to limit the irradiated area on ac- 
count of the proximity of especially sensitive 
organs, it is advisable to use buried radium in 
tlie form of screened seeds. 

In large hypertrophic growths, in order to 
obtain homogeneous distribution, it is neces- 
saty to use screened apparatus — for example, 
needles buried in and around the growth — 
and no part of the growth should be farther 
than one centimeter from the source of irradia- 
tion. Also, more massive doses should be 
placed at the peripherjq in order to obtain a 
homogeneous distribution. 

In the superficial ulcerative variety the 
treatment is similar to that of the hypertrophic 
growths from which they have originated. 

In the superficial cicatrizing variety, un- 
screened radium plaques are used, and it is 
necessary to irradiate a considerable distance 
beyond the visible margin of the growth, as 
outlying columns of cells are undoubtedly 
present in these locations. 

In the deep ulcerative variety we have the 
most severe form of basal-celled epithelioma 
and the most difficult to treat. Gamma radia- 
tion must be used; beta radiation with un- 
screened or lightly screened radium is not 
suitable. In order to avoid the disadvantages 
of prolonged exposures on the one hand, and 
insufficient amounts of scrcenage on the other, 
much larger amounts of radium, screened 
through a minimum of 2 mm. of lead or its 
equivalent for a comparatively short period, 
are employed. In addition, means must be 
found to absorb the secondaiy^ radiations, and 
sometimes this is done by tlie interposition of 
Columbia wax or sorbo rubber, a measure 
u'bich also provides a more homogeneous dose, 
by the distance which is created between the 
radium and the lesion. With this technic the 


damaging effect may be produced, especially 
in old persons. (Recently the use of needles 
or screened seeds has in some cases replaced 
or supplemented surface treatment.) If, how- 
ever, bone or cartilage has been invaded, an 
even shorter exposure will be advisable, since 
these structures, especially when devitalized 
by tire invasion of the neoplasm, have a great 
tendency to radium necrosis. About one-third 
of the treated cases healed. 

As to the question of repetition of irradia- 
tion treatment, there is no doubt but that it is 
best to give the maximum dose at the first 
treatment, for after each successive dose the 
rodent ulcer becomes more refractory' to treat- 
ment. On the other hand, a growth which 
has proved refractory to beta irradiation will 
often respond to gamma radiation. Previous 
treatments produce an avascularity of the 
tissues, rendering them more susceptible to 
radium necrosis, and, therefore, thicker screen- 
ing may be necessary' for further exposures. 

Radium should never be employed within 
six weeks of any previous treatment. Details 
of any previous treatment, X-ray or radium, 
its dosage and subsequent reaction, must be 
taken into consideration when estimating a 
given dose, if “radium burns” are to be 
avoided. The term “radium bums” is not ap- 
plied to the simple vesication and ulceration 
which follow upon an unscreened radium ex- 
posure and which are essential parts of the 
reaction, but is reserved for those few in- 
stances in which the dosage has been excessive 
and the resultant ulceration is extreme in 
degree, with severe persistent pain and slow 
repair. 

The following special points in prognosis 
are mentioned; 

Ulcers in certain situations, such as the fore- 
head, ear, and inner canthus, have a serious 
prognosis. When a mucous membrane is im- 
plicated, the condition also proves more re- 
sistant, and is often eradicated only by free 
^xcision. When an ulcer becomes secondarily 
infected it often responds poorly to radium. 
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In some cases the sepsis appears to be aggra- 
vated by treatment, thereby only adding to the 
patient's discomfort. 

Squamous epitheliomas of the skin differ 
from rodent ulcers in their more rapid growth 
and their formation of metastatic deposits in 
the neighboring lymphatic glands. In the early 
stages of the disease, the results of excision 
■with the radioknife are so good that radium 
should be reserved for tlie more extensive 
cases. 

Wallace D. Mackenzie, M.D. 


The Use of Radium in Benign Uterine 
Hemorrhage. Gerard Raap. Jour. Fla. Med. 
Assn., December, 1930, XVII, 273-275. 

The author quotes Howard Kelly as fol- 
lows; "He who would give his patients the 
same consideration he would give his wife, 
or sister, must put radium first in the treat- 
ment of fibroid tumors. In uncomplicated 
fibroids, there is no treatment quite so satis- 
factor}'.” 

Among the benign pathologies of the uterus 
amenable to radium, most of them at some 
stage are complicated by hemorrhage, and 
among those in which radium is indicated the 
author mentions: Uterine fibroid; metror- 
rhagia and menorrhagia; hemorrhage of 
climacteric; endocervicitis and cervicitis, and 
surgical conditions in which the control of 
hemorrhage is essential to surgery. Ovarian 
extracts are used to control the symptoms dur- 
ing the induced climacteric. Estrogen is men- 
tioned as a probable improvement over extracts 
heretofore available. 

W. W. Watkins, M.D. 


Further Observations on the Use of Ra- 
dium in the Control of Subcutaneous and 
Mucous Membrane Hemorrhage by Irradia- 
tion of the Spleen. J. M. Hoffman. Jour. 
Fla. Med. Assn., December, 1930, XVII, 
265-268. 

In a previous communication the use of this 
method in cases of hemophilia, puipura hemor- 
rhagica, and hemorrhagic disease of the new- 
born was reported. Three additional cases 
are cited in this paper. K the blood volume 


is low, the method should not be used but 
blood transfusion. The technic recommended 
is as follows : 50 mgm. of radium in a large 
brass capsule placed at one-inch distance from 
the skin over the spleen, with a dosage of 
from 300 to 400 milligram-hours, 

W. W. Watkins, M.D. 


ROENTGENOTHERAPY 
X-ray Therapy of Inflammatory Con- 
ditions. Klbvekorn. Schweiz. med. 
Wchnschr., April 25, 1931, LXI, 408. 

In chronic adnexal inflammatory^ processes, 
the author applies a dose of ISO r three times, 
at eight-day intervals. For furuncles of the 
upper lip, nose, and external auditor^' canal, 
he has applied from SO to 100 r. In mastitis 
of infants, a maximum of 10 per cent S. E, D. 
produces astonishing results. A somewhat 
larger dose is necessary in adults. Good re- 
sults follow the early irradiation of paro- 
nychia. The results of the treatment for erj'sip- 
elas are questionable. Phlegmons and pana- 
ritia should not be irradiated. 

H. C. Ochsner, M.D. 


The Differential Action of X-rays on 
Tissue Growth and Vitality (Part 1) . Wam- 
ford Moppett. Jour. Cancer Research Com- 
mittee of University of Sydney, February, 
1931, II. (Reprinted from Proc. Royal So- 
ciety, London, B, CV, 402.) 

This is an important paper, giving the re- 
sults of four years' research. The work is of 
unique interest although it awaits the con- 
firmation of other investigators, 

A feature of the investigations was the use 
of X-rays reflected from a calcite cryst^. 
Thus, a far higher degree of monochromatic- 
ity was secured than could be obtained with 
the use of filters, as has been the case in most 
other experiments on the effects of X-ray of 
various wave lengths. 

Three important results are stated : 

(1) Almost purely monochromatic X-rays 
of not very different wave lengths may pro- 
duce vastly different biologic effects. 

(2) X-rays of different wave lengths may 
exert antagonistic biologic effects. 
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(3) Small doses of almost purely mono- 
chromatic X-radiation of certain wave lengths 
produce stimulation of tissue growths and 
hypertrophy, while larger doses of the same 
wave length produce atrophy. 

The tissue investigated was the chorio- 
allantoic membrane of the cliick, which pre- 
sents a vascular mesenchyme enclosed by two 
layers of epithelium. It is thus an embryonic 
tissue, a restriction which should be borne in 
mind. 

The technic consisted in removing a por- 
tion of the shell of fertile eggs which had 
been incubated from eight to nine days. 
Through this window, about 8X16 mm. in size, 
the non-living shell membrane immediately 
beneath the shell was displayed. During the 
irradiation, the eggs were contained in a 
small incubator, and the detached portion of 
shell was sealed in position with paraffin wax 
after the experiments. After furtlier incu- 
bation for four days, the specimens were ex- 
amined macroscopically and microscopically. 

With the aid of a physicist, W. H. Love, 
almost purely^ monochromatic radiation was 
obtained by reflection from a calcite crystal, 
the monochromaticity being limited only by 
the width of the slit. 

The degree of resolution of the radiation 
may be inferred from the fact that experi- 
ments were performed at 0.32 A., 0.36 A., 
0.42 A., etc., and at similar intervals over the 
entire spectral range, from 0.32 A. to 2.00 A. 
It should be noted that this range is softer 
than that employed in deep therapy practice. 
A harder wave length range, from 0.1 A. to 
0.3 A., is mentioned and shown in a diagram, 
but it is not discussed and apparently refers 
to an earlier paper. 

By employing the white radiation from the 
target and avoiding its spectral lines, it was 
possible to secure equal intensities of radia- 
tion at each of the wave lengths. Details not 
mentioned by the author are that the X-ray 
tube was an air-cooled Coolidge therapy tube 
energized by a Gailfe-Gallot constant potential 
machine. 

TJie energy' or intensity was checked by two 
independent methods of measurement, tlie 


ionization and the photographic. A constant 
time of exposure was employed, thus elimi- 
nating various time-factor complexities. Over 
the wave length range 0.32 A. to 0.8 A. the 
exposure time was two hours, but for other 
wave lengths it was not stated. In order to 
observe the effect of lesser dosage, a moving 
shutter was arranged so that, although the 
total time of exposure was two hours, cer- 
tain portions of the membrane could be 
screened for a greater or less time during the 
exposure. 

Altogether 680 eggs were exposed, and, sub- 
tracting those in which the embryo died, the 
author states that "about 440 experiments 
were determinants.” Controls without X-radi- 
ation were employed at every stage of the 
investigation and in each case gave negative 
results. 

The results obtained are uniquely inter- 
esting. The diagrams and statement of these 
results are, however, difficult to follow and 
require prolonged perusal. 

(1) Every wave length in suitable dose 
produces hypertrophy ; there are no ineffective 
wave lengths. 

(2) Increase in dosage at certain narrowly 
defined wave lengths produces atrophy, while 
at all other wave lengths hypertrophy alone 
can be produced, even when the dose is greatly 
increased. 

For example, with a dosage time of two 
hours, hypertrophy is produced at 0.48 A., 
atrophy at 0.53 A., hypertrophy at 0.64 A., 
and atrophy at 0.8 A. Increase in dosage time 
does not alter this relationship, whilst decrease 
causes hypertrophy at 0.53 A. and 0.8 A. and 
no effect or very slight hypertrophy at other 
wave lengths. Atrophy is thus a specific effect 
which can be produced at certain definite 
regions only, notably 0.53 A. Hypertrophy 
manifests itself as a raised plaque, atrophy as 
a punched-out ulcer. 

It is significant that the atrophy-producing 
wave length 0.53 A. with the width of slit 
employed would include the L-absorption edge 
of uranium, tlie wave length 0.8 A. corre- 
sponding approximately to the L-absorption 
edges of lead, while tlie hjrpertrophy-producing 
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wave length 0.64 would include the AT-absorp- 
tion edge of molybdenum. Traces of these 
metals were demonstrated chemically in eggs 
of the same batch in collateral researches by 
Bishop and Mankin. Thus, it maj' be possible 
to interpret the selective effect as arising from 
photochemical sensitization of the membrane 
to certain wave lengths. 

(3) The. author also finds evidence of 
specific stimulation of individual tissues, such 
as epithelia, by particular wave lengths. 

(4) The most remarkable of the results 
obtained, however, is the fact that when the 
chorio-allantoic membrane was exposed to the 
full unfiltered radiation from the X-ray tube 
for a period of fifteen minutes, no biologic 
changes whatever were detected. And yet 
measurements showed that the intensity of the 
full beam was approximately one thousand 
times that of the monochromatic radiation 
(reflected from the calcite crystal) which 
caused atrophy. No obvious flaw is to be seen 
in the author's statement of his experimental 
technic. It is regrettable that the voltage and 
milliamperage energizing the tube are not 
stated, and that no dose in human erythema 
units is stated, or even an approximation. 

Inquiry elicited the information that the 
tube conditions were: 60 K.V., 4 ma. target- 
membrane distance 35 centimeters. Thus, for 
the fifteen minutes’ exposure the dose of 
heterogeneous rays on the membrane was 
probably less than a human er}'thema dose. 
This produced no effect. It is extraordinary 
that with monochromatic radiation of only 
one-thousandth, the intensity of the hetero- 
geneous radiation from which it was derived 
should produce atroph}'. For a two-hour ex- 
posure the dose would thus be only one-one 
hundred and twentieth that of the mixed beam, 
which was ineffective in fifteen minutes. 

The hypothesis of antagonistic effects of 
different wave lengths is put forward to ex- 
plain the above effects. Confirmatory evi- 
dence was found in the fact that widening the 
slit and thus decreasing the degree of mono- 
chromaticity when employing an atrophj'-pro- 
ducing wave length “tends to neutralize the 
reaction.” 


Moreover, the fact that no effect could be 
produced in the membrane with the shell intact 
IS explained as being due to the antagonistic 
effect of the radiation scattered b}’ the shell 
interfering with the monochromatic radiation. 
Controls in which the window was removed 
for several hours and replaced without irradia- 
tion showed no effect. Controls in which 
the window was removed for two hours, then 
replaced, and then irradiated would seem to 
be desirable, however, rigorously to exclude 
the summational effect of two irritants— irra- 
diation and window-making. 

Further, a preliminaiy' exposure to the full 
mixed radiation of the tube for ten minutes 
completely prevented the production of any 
reaction whatever when the same membrane 
was immediately afterward exposed to the 
atrophy-producing monochromatic beam for 
the usual period of two hours. Strangely 
enough, the reverse procedure does not inter- 
fere with the atrophy ; that is, when the mixed 
beam is applied after the monochromatic 
beam. 

Other experiments showing the antagonism 
of different wave lengths are described. The 
occurrence of the typical membrane reactions 
when all of the contents of the egg (but not 
the shell) are interposed in the path of the 
monochromatic X-ray beam is of great im- 
portance clinicall}', because this shows that if 
monochromatic radiation could be applied to 
a patient, the scattering caused bj' soft tissues 
between the skin and a tumor would not debase 
the purity of the beam to an extent that 
would neutralize the specific wave length 
effect. 

The work awaits confirmation by other 
investigators. 

J. G. Stephe.vs, M.D. 


Roentgenotherapy of Hypertrophy of the 
Prostate. J. Griinthal. Rontgenpraxis, 
April 15. 1931, III, 364-370. 

The roentgenologic treatment of prostatic 
hypertrophy has been reported by many au- 
thors. They do not all agree as to the results. 
Griintlial has applied roentgenotherapy in 
26 cases, which were inoperable on account of 
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complications (20) or refused operation (6). 
Sixteen cases had a complete retention ; 12 of 
these (75 per cent) were successful!}^ treated, 
and could urinate again without having to use 
a catheter ; while in three of these, two treat- 
ment series were necessar}". A complicating 
cystitis was not aggravated. The patients have 
been followed up from six months to three 
years. One must apply from' 95 to 100 per 
cent of a skin erydhema dose to the prostate, 
and not only from 70 to 75 per cent, as so 
many have done. 

The author’s technic was as follows: 200 
K.V., a filtration of 0.8 mm. Cu, from 4 to 6 
fields of from 8 to 10 and 10 to 15 square 
centimeters, and an effective dose of from 90 
to 100 per cent of a skin erythema on the 
prostate. 

Tabulations with histories of patients, find- 
ings, treatment dates, and results are given. 

H. W. Hefke, M.D. 

Alterations in the Blood Calcium Level 
after Radiotherapy. Langeron, Desplats, 
Paget, and Guemere. La Presse Med., 
March 28, 1931, XXXIX, 457. 

X-rays were applied to the suprarenals 
and the cervical sympathetic. The irradiation 
was followed by^ an immediate increase in 
blood calcium, lasting for twenty-four hours, 
with a fall of varying degrees for several days. 
The fall was accompanied by a third phase, 
during which the blood calcium was again in- 
creased to or above the previous level. Irra- 
diation of the suprarenals was followed by^ a 
greater initial increase, while irradiation of 
the cervical sympathetic was accompanied by 
a greater late increase in the blood calcium. 
Walter M. Levitt, M.B., M.R.C.P., D.M.R.E. 

Radiation Therapy in Gynecology. Bick- 
cnbach and Haupt. Schweiz. Med. 
Wchnschr., April 25, 1931, LXI, 408. 

The author describes the methods of treat- 
ment of metropathies. carcinoma of the vulva, 
and ovarian carcinoma. In juvenile bleeding^ 
he has had excellent results following the ap- 
plication of from 150 to 175 r to the spleen. 

H. C. OcHSXER, 'M.D. 


Curative Deep X-ray inerapy in ir-ros- 
tatic Hypertrophy. P. Lehmann. La 
Presse Med., April 8, 1931, XXXIX, 510. 

The author believes that medium voltage 
X-ray therapy gives only mediocre results in 
prostatic hypertrophy. With deep X-ray 
therapy, however, provided that the dosage 
is sufficient, good results are obtained. A 
series of 36 cases treated during the past 
six j'ears is referred to, in which subsequent 
operation has been necessary in only one. 
Many of the patients had resorted to catheter 
life before the treatment, and have been well 
since. Only a brief account of the communica- 
tion to the Medical Society of Paris is given, 
and there are no details of the technic. 

Walter M. Levitt, M.B., M.R.C.P., D.M.R.E, 

Leukoplakia Buccalis : A Study of Eighty 
Cases, Howard King and C. M. Hamilton. 
Southern Med. Jour., May, 1931, XXIV, 
380-383. 

Leukoplakia rarely occurs in youth. To- 
bacco is the most prevalent etiologic factor, 
syphilis playing a minor role. It is resistant 
to treatment. Leukokeratoses are removed by 
electrocoagulation, the radium plaque not be- 
ing used at present, after having been tried 
and found unsatisfactorjc This seems strange 
because the best results on lip lesions have 
been secured with X-ray therapy, giving from 
three to five skin units. Cases in which car- 
cinoma has developed were irradiated with ra- 
dium and destroyed bj’' electrocoagulation im- 
mediately afterw-ards. Mild lesions of leu- 
koplakia over large areas should not receive 
strong applications. 

W. W. Watkins, M.D. 

Treatment of Surgical Tuberculosis with 
the X-ray. Janker. Schweiz. med. 
Wchnschr., April 25, 1931, LXI, 407. 

The greater the involvement the greater cau- 
tion should be exercised. The author gives 
tabulations governing the amount of irradia- 
tion ^ for simple or infected lymphoma. A 
re ative j much lighter dose is given to severe 
or early infections. The treatment of bone 
and joint tuberculosis depends upon whether 
the lesion is open or closed. Closed lesions 
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are given from 5 to 15 per cent S. E. D., and 
open lesions from 40 to 70 per cent S. E. D. 
A filtration of 0.5 mm. Cu, plus 1 mm. Al, 
and a point gap of from 30 to 40 cm. are used. 
In spina ventosa, a 5 to 10 per cent S. E. D. 
is repeated three times, at inten'als of eight 
days, and further treatment may be given in 
from three to six months. In tuberculosis of 
the skull, 20 per cent S. E. D. is repeated from 
six to eight times, at intervals of from three to 
six weeks. In tuberculosis of the spine, 10 to 
20 per cent S. E. D. is given at intervals of 
from three to six weeks. Further treatment 
may be given after from three to six months. 

H. C. OCHSNER, M.D. 

The Treatment of Prostatic Hypertrophy 
by Deep X-ray Therapy. Guilbert. La 
Presse Med., April 11, 1931, XXXIX, 526. 

There are reservations to be made in claim- 
ing curative value for deep X-ra}' therapy in 
prostatic hypertrophy. Cure may be obtained 
onl}’- in the early stages before sclerosis has 
occurred. The slightest vesical infection is an 
absolute contra-indication. 

Walter M. Levitt, M.B., M.R.C.P., D.M.R.E. 

SKIN (GENERAL) 

The Effect of Sunlight on the Immunizing 
Function of the Skin. Pierre Woringer. 
Strahlentherapie, 1931, XXXIX, 493. 

The author states that there are many clin- 
ical observations in favor of the contention 
that light tends to increase and accelerate the 
specific reactions of the organism towards in- 
fections. As an example, he quotes the fact 
that in measles, irradiated skin reacts quicker 
and more intensely than unexposed skin. He 
assumes that most exanthematous diseases will 
show similar skin reactions. 

Ernst A. Pohle, M.D., Ph.D. 

Further Contributions to the Histology of 
Sensitized Roentgen Irradiated Skin. H.-G. 
Bode. Strahlentherapie, 1931, XL, 515-545. 

The histologic changes in the skin of guinea- 
pigs after the application of tincture of iodin, 

10 per cent chrj’sarobin vaseline, and croton 
oil, with X-rays alone, and witli a combination 
of X-rays and the above mentioned agents. 


were studied. No macroscopic difference could 
be seen between the areas treated bv X-raj-s 
alone and those exposed after sensitization. 
The mflammatorj^ processes produced by tinc- 
ture of iodin, croton oil, or the 10 per cent 
chrj'sarobin vaseline decrease slowly during 
the first 15 days after the application, and 
the microscopic picture finally shows almost 
normal skin. If sensitized skin is exposed to 
roentgen ra)^s up to 15 days after sensitization, 
the structural changes are definitel)”^ increased, 
as compared with non-sensitized irradiated 
skin. The degenerative changes in skin sensi- 
tized with tincture of iodin or croton oil have 
their maximum after roentgen exposure is 
carried out for 9 or 7 days, respectively, after 
sensitization. If the skin is irradiated before 
this interval, there is a steady increase in the 
intensity of the histolo^c changes in the 
sensitized irradiated skin, as compared with 
non-sensitized skin. The greater the interval 
between sensitization and roentgen exposure 
the greater the changes. If, following .sensiti- 
zation with chrj'sarobin vaseline, the roentgen 
exposure is carried out later than 5 days 
afterwards, there is verj' little difference be- 
tween the changes observed in sensitized and 
non-sensitized skin. 

Ernst A. Poiile, M.D., Ph.D. 

SURGERY 

New Technic and Instrument for Obtain- 
ing Biopsy Specimens. William J. Hoffman. 
Am. Jour. Cancer, January, 1931, XV, 212- 
220 . 

The author discusses the various means of 
obtaining biopsy specimens and the disadvan- 
tages attendant upon these methods. He feels 
that an ideal instrument for obtaining biopsy 
specimens ought to satisfy the following re- 
quirements ; 

1. It should be safe. 

2. It should not favor the spread of the 
tumor. 

3. It should be simple and sturdy in con- 
struction, easily adjusted and assembled, easily 
cleansed of all tumor tissue, and readily ster- 
ilized. 

4. It should be possible in nearly all cases 
to obtain with the instrument a piece of tissue 
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through a small puncture wound on the first 
attempt, thus inflicting the minimum of 
trauma. 

5. If a greater quantity of material is de- 
sired, it should be possible to obtain it without 
making a new breach in the capsule of the 
tumor. 

6. It should be capable of removing all 
types of material. 

7. It should be capable of obtaining a suf- 
ficient amount of tissue for a complete exam- 
ination. 

8. It should provide some means for 
sealing the breach in the tumor and killing 
any tumor cell along the tract of the instru- 
ment. 

The author believes tliat his instrument ful- 
fills tire above conditions. It consists essen- 
tially of a slender steel sheaf, the outer sur- 
face of which is electrically insulated, except 
for a narrow band of exposed metal at one 
end, which is honed to a cutting edge. The 
hollow sheaf is built to receive any one of 
several members designed to puncture a hole, 
to cut off and grasp a piece of tissue, to with- 
draw the tissue fragment through the sheaf, 
and later to coagulate the tract by high fre- 
quency current. 

In the hands of the author, the action of 
this instrument is safe and simple. It has 
been successfully used on many dense fibrous 
tumors. 

John R. Ca.rty, M.D. 


Surgery of the Phrenic Nerve in Treat- 
ment of Intractable Hiccup. Carnes Weeks. 
Ann. Surg,, April, 1931, XCIII, 811-815. 

In post-operative intractable hiccup, if all 
the usual methods of treatment fail, the patient 
should be fluoroscoped to determine which 
side of the diaphragm is involved. The phrenic 
nerve on the involved side should then be ex- 
posed under a local anesthetic, and a stout 
silk ligature passed about it. The nerve can 
then be anesthetized, which may last for as 
long as eight hours. Following tliis, traction 
ma.v be tried, and if it fails the nerve can 
easily be exposed and crushed. If, at oper- 
ation, novocaine block and traction prove un- 
successful, this should lead one to believe that 


there is nerve anastomosis below the site of 
section or blocking, and the nerve should then 
be avulsed. If fluoroscopy shows both sides of 
the diaphragm to be involved, then both 
phrenic nerves should be exposed and blocked 
either temporarily or permanently. 

F.' B. Mandeville, M.D. 


THYMUS (DIAGNOSIS) 
Roentgenology of the Thymus in Infancy 
and Differential Diagnoses of Enlarged 
Thymus and its Treatment. Henry K. Pan- 
coast. Am. Jour. Med. Sci., December, 1930, 
CLXXX, 745. 

The author has described in this article a 
veiy complete method of examining the thy- 
mus in infancy. He uses posterior-anterior 
and lateral views, both at inspiration and expi- 
ration, in order to determine the lateral devia- 
tion of the trachea, narrowing of the trachea 
at the thoracic inlet during inspiration, and, if 
there is more than a normal amount of col- 
lapse at the thoracic inlet, at the expiratory 
phase. 

He believes that the diagnosis of thymic en- 
largement has been based in the past upon er- 
roneous roentgenologic evidence. The only 
definite and reliable signs of an enlarged or 
potentially dangerous gland are abnormal nar- 
rowing or buckling of the trachea at the tho- 
racic inlet, as it passes over the apex of the 
gland, and lateral deviation. The unusual 
width of the gland is apparent^ of no par- 
ticular significance, and one producing a nar- 
row shadow is likely to be far more danger- 
ous than a wide one. The roentgenologist must 
have in mind certain conditions that may con- 
fuse the diagnosis, such as asthma, whooping 
cough, meningitis, and congenital heart le- 
sions; therefore he must e.xcJude any other 
form of upper respirator}' tract obstruction 
which he may be able to show, such as foreign 
bodies, obstructive specific laryngeal infec- 
tions, post-diphtheritic and other forms of ac- 
quired or congenital stenosis, retrophaiqmgeal 
or retrotracheal abscess, adenoids, atelectasis, 
and unusual collapse of soft tissues. 

The treatment of tlijuntc enlargement in in- 
fancy is discussed in further detail. 

Roe J. Maier, M.D. 
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The Thymus. A. Stanley Kirkland. 
Canadian Med. Assn. Jour., November, 
1930, XXIII, 661. 

Children with thymic symptoms may be di- 
vided into three age groups; (1) Those who 
have difficulty in the first few hours of life; 
(2) those whose difficult}" appears in the first 
few weeks of life; (3) those whose persist- 
ently enlarged or hyperfunctioning th}Tnus en- 
dangers their lives during the years up to pu- 
berty or even later. 

The first group shows difficult breathing 
from the start, cyanosis being a conspicuous 


However, the size of the gland shadow is 
not the chief importance. Th}'mic hyperfunc- 
tion or dysfunction is the condition with which 
we are concerned. Possibly too much stress 
has been laid on the enlargement of the thv- 
mus as shown by the X-ray. It may be grant- 
ed that the gland sometimes produces S}Tnp- 
toms mechanically, by pressing on the very 
important venous and arterial structures with 
which it is in contact. Nevertheless, many 
times the X-ray fails to show any thymic shad- 
ow in children, exhibiting typical thymus 


and persistent symptom. Enlargement of the 
thymus is nearly always present, and very 
frequently there is a definite atelectasis. 

The second group provides the combination 
of symptoms which are classically described 
in all discussions of the thymus. A mild or 
moderate degree of cyanosis, with difficulty in 
nursing, are frequently the only indications 
evident to the careful observer. Convulsions 
are a common feature. During the convulsions, 


asthma, who react well to th}'mus radiation. 
Again, in others in which a large shadow is 
found, X-radiation will relieve symptoms, with 
little or no change in the size of the shadow. 

The treatment of thymic disturbance should 
always be by radiation. The child with an ab- 
normal thymus should receive X-ray therapy 
as soon as the condition is recognized. This 
type of treatment has changed what was an 


the cyanosis and dyspnea increase, and the in- 
spiratory cry or crow will often be noted. The 
cry" of the child with thymus enlargement is 
brassy, mechanical, and often terrifying. 

The third group carries only a degree of 
potential danger. These have a persistently en- 
larged thymus, and their risk consists in the 
possibility that they may require the adminis- 
tration of an anesthetic for surgical treatment 
A child of this type may die suddenly during 
primary anesthesia or succumb unaccountably 
to an apparently trifling infection. 

Most observers are agreed that it is impos- 
sible to arrive at any conclusion as to the nor- 
mal size, shape, and weight of the gland. Very' 
exhaustive studies have been undertaken by 
several anatomists, pediatrists, and roentgen- 
ologists, but their efforts have done little to 
give us a picture of what a normal thy’mus 
should be. What is to be taken as the normal 
thymus shadow? The author feels, with many 
others, that any shadow appreciably wider 
than that cast by the vertebral column should 
be considered abnormal, and certainly any 
asymmetrical shadow extending over a por- 
tion of either lung-field is a matter for serious 


extremely fatal condition to one rarely fatal. 

There is some difference of opinion as to 
the relative value of X-ray" and radium, both 
as to therapeutic value and as to ease of ap- 
plication. X-ray is equally easy of application, 
and is available in many" situations where ra- 
dium is out of the question. The cost of X- 
ray is less and the results are equally good, if 
not better. 

X-ray treatment should be continued until 
the symptoms are relieved and then immedi- 
ately stopped. It was formerly the author’s 
practice to give three treatments over the up- 
per sternum, at weekly intervals ; latterly the 
patients have rarely received more than one or 
two exposures, chiefly because they bepn 
to improve not later than ten days after 
the first treatment. Again, die necessary num 
her of treatments has been reduced because 
the clinicians found that by giving calcium 
chloride in small doses the effect ol the X-ray 
is aided. Occasionally symptoms recur a 
more or less remote period, and the treatments 

may need to be repeated. 

L. T. Cartcr, jM.D. 


consideration. 
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TUBERCULOSIS (DIAGNOSIS) 

Acute Generalized Tuberculosis without 
Typical Tubercles. William A. Reilly and 
Zera E. Bolin. Am. Jour. Dis. Child., 
March, 1931, XLI, 582-590. 

The authors report the case of an infant in 
whose blood stream the distribution of tubercle 
bacilli was followed by lesions. These showed 
few mononuclear cells, no giant cells, few 
lymphocytes, and large numbers of polymor- 
phonuclear cells, with many tubercle bacilli in 
each lesion. The explanation offered for this 
t)'p£ 0^ lesion is the large number of bacilli 
present, coupled with the non-resistance and 
lack of allerg}' of the patient. 

A roentgenogram of the chest showed a 
process suggestive of miliary tuberculosis. The 
individual shadows were somewhat larger than 
miliary tubercles, and the roentgenologist, at 
the time of reading the film, believed the pic- 
ture was consistent with streptococcic broncho- 
pneumonia. 

F. B. Mandeville, M.D. 


Tuberculosis of the Intervertebral Articu- 
lations. Howard P. Doub and Carl E. 
Badgley. Am. Jour. Roentgenol, and Rad. 
Then, March, 1931, XXV, 299-307. 

In addition to the two commoner types of 
vertebral tuberculosis, the one being central in- 
volvement of the body of the vertebra and the 
other involvement of the anterior portion of 
the body, with early bone destruction, the au- 
thors recognize a third small group of cases to 
which they apply the term “intervertebral ar- 
ticular tuberculosis,” in preference to the pre- 
viously given term “epiphyseal tuberculosis of 
the vertebral body.” 

Three patieirts varying in age between fif- 
teen and twenty-five and representing the last 
named type are presented. The characteristic 
clinical syndrome was prolonged prodromal 
stages of repeated attacks of backache, radiat- 
ing to the sacro-iliacs and down the back of 
the legs. There was no evidence of kj'phos, 
but roentgenologically the patients showed 
definite diminution of one intervertebral 
space. Two of the cases, showing marked 
abscess formation, were proven by guinea-pig 
inoculation with abscess material to be of 


tuberculous etiology. The pain symptoms 
were all below the level of the lesion, hence, 
thorough, careful roentgenologic study was 
necessary to establish the diagnosis. 

J. E. Habbe, M.D. 


A Study of Intestinal Tuberculosis. W. 
C. Davis. United States Vet. Bureau Med. 
Bull., April, 1931, VII, 344-352. 

The author has modeled his technic of 
studying intestinal tuberculosis after the 
method of Brown and Sampson. He requests 
the patient to take no laxative for 48 hours 
prior to the examination and to abstain from 
food the morning of the examination. A 
primary test meal consisting of barium sul- 
phate, cocoa, sugar, flour, and sweet milk is 
given to the patient at 3 a. m. Fluoroscopic 
and roentgenographic examinations are made 
six hours later. The patient is then given a 
second meal of buttermilk and barium sul- 
phate, which is followed by fluoroscopic and 
roentgenographic studies at the seventh hour. 
At the eighth hour a film only is made. Fluor- 
oscopy is done at the twenty-fifth hour after the 
secondary meal in order that the structures 
may be identified. A roentgenogram is then 
made for a record. 

The diagnosis of cecal and colonic irritation 
is based upon evidence of local irritability and 
general colonic hypermotility, which is indi- 
cated by failure of the colon to retain barium 
for a period within normal limits. A com- 
plete study of the colon must include employ- 
ment of the opaque enema, because of its sub- 
stantiating value and the possibility of demon- 
stration of spasm lacking in the meal results. 
In the author’s opinion, a definite demonstra- 
tion of local spasm in the proximal colon with- 
out definite colonic hypermotility is sufficient 
basis for a positive diagnosis. 

The most common symptoms observed in in- 
testinal tuberculosis are those resulting from 
the presence of intestinal gas. The presence 
of such intestinal symptoms, however, is not 
considered a reliable basis for a diagnosis. In 
conjunction with the X-ray they may be of 
some value. However, a positive diagnosis 
based upon X-ra}' evidence is justified even in 
the absence of gastro-intestinal symptoms. 
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In the treatment of intestinal tuberculosis, 
the author stresses especially the great impor- 
tance of physical rest. A strict diet regimen 
is not indicated, except in cases in which the 
clinical and X-ray signs are marked. 

J. N. Ane, M.D. 


Tuberculosis in the Mesenteric Lymph 
Nodes of Children. Marion Leonard. Am. 
Jour. Dis. Child., March, 1931, XLI,' 513- 
527. 

An analysis of the clinical and pathologic 
records of the New Haven Hospital is made 
in an attempt to study the incidence of tuber- 
culosis in the mesenteric lymph nodes of 
children and the association of these nodes 
with other localizations of the disease. In a 
series of 161 children under IS years of age, 
dying of all causes, there was anatomic 
evidence of tuberculosis somewhere in the 
body in SO cases. Twenty-two of the children 
were under two years of age. In 28 cases, 
tuberculosis was considered the primary cause 
of death, including 19 cases of generalized 
miliary tuberculosis, 11 cases of tuberculous 
meningitis, and 7 cases of tuberculous peri- 
tonitis. Caseation of the mesenteric lymph 
nodes was present in 15 patients who died of 
generalized miliary tuberculosis, and in only 
three cases was there evidence of calcification 
of these nodes. Forty-five cases gave evidence 
of tuberculosis in the mesenteric nodes, 27 
showing caseation, 11 caseation and calcifica- 
tion, and 7 calcification without evidence of 
caseation. Five of the 18 cases which showed 
calcified mesenteric nodes were in children 
under two years of age, the youngest being 
six months old, and all four cases in the group 
from 14 to 15 years showed calcification of 
the mesenteric nodes. The remaining 8 cases 
were in children between the ages of two and 
14 years. In 18 cases, tuberculosis of tlie 
mesenteric nodes was the only demonstrable 
tuberculous infection in the body, and no other 
tissue was found which was the sole site of 
tuberculosis. 

The author concludes that there is a high 
incidence of tuberculosis in the mesenteric 
lymph nodes in children, and there is ap- 


parently little relation between chronological 
age and calcification as a pathologic process in 
children. The intestinal lymphatic sj'stem ap- 
parently plays an important role in tuberculous 
infection in childhood. The author cites the 
work of Dunham and Smythe, who noted 2l 
cases, or 17 per cent, to have roentgenolog- 
ically demonstrable evidence of calcified 
mesenteric lymph nodes, in a series of 120 
children giving positive tuberculous tests. 

F. B. MANDEVnLLE, M.D. 


Roentgenographic Re-examination of the 
Chests of Children from Six to Ten Months 
after Measles. Jerome L. Kohn and Henry 
Koiransky. Am. Jour. Dis. Child., March, 
1931, XLI, 500-506. 

In a previous paper, the authors reported 
observations on successive roentgenograms of 
the chests of 130 children taken during 
measles. It was shown that shadows suggest- 
ing pulmonic infiltration were present in 624 
per cent, less than four years of age, and in 
42.2 per cent, four years of age and over. Ab- 
normal intensity of pulmonaiy' markings, pleu- 
ropulmonaiy changes, and progressive and ret- 
rogressive hilum changes were also present. 

In this study, roentgenographic re-examina- 
tion of the chests of 56 children was made 
from six to ten months after measles. In ad- 
dition, an interval history was obtained, and a 
physical examination was made. According to 
the authors, previous pneumonic infiltrations, 
even when extensive and of long duration, 
showed little residual or no pulmonarj' changes 
on the X-ray re-examination. These changes, 
when present, were described as localized ac- 
centuation of the pulmonary' markings, and 
abnormal intensity of these markings was no 
longer seen as described during measles. The 
authors were under the impression that in 18 
cases, pleural thickening, not present during 
measles, was seen at the site of the interlobar 
fissure between the upper and middle lobes of 
the right lung, or in some other portion of the 
pleura. The density of the hilum shadows ap- 
peared to be diminished when compared with 
films taken during measles. Most children re- 
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mained well after discharge from the hospital, 
and physical examination of the lungs gave 
normal results, even in patients who had been 
seriously ill while in the hospital. 

F. B. Mandeville, M.D. 


Subacute Miliary Tuberculosis; Fatal 
Case in an Infant, with Roentgenologic Evi- 
dence of Healing. J. S. Uhr. Am. Jour. Dis. 
Child., December, 1930, XL, 1269-1275. 

Although miliary tuberculosis is nearly al- 
ways fatal, the autlior has reviewed the litera- 
ture and found reported roentgenologic and 
clinical observations which show that the dis- 
ease is not always rapidly fatal and that heal- 
ing and recovery may occur. 

A case of miliarj'- tuberculosis of the lungs 
in a child is presented by' the author. Four 
chest roentgenograms taken during the course 
of the disease and showing extensive miliary 
infiltration of the lungs are included. From 
the mild course of the disease, as sho\vn by 
the temperature curve, weight curve, absence 
of signs and symptoms, tire five and one-half 
months’ duration, and clearing up of the dis- 
ease in the left lung, the author believes that 
he was dealing with the subacute rather than 
the acute form of miliary' tuberculosis. 

F. B. Mandeville, M.D. 


Tubercle Bacilli in Children with Ery- 
thema Nodosum; Demonstration by Gastric 
Lavage. Arvid Wallgren. Am. Jour. Dis. 
Child., April, 1931, XLI, 816. 

Children witli ery'thema nodosum who give 
positive tuberculin reactions often excrete 
tubercle bacilli. These children seldom bring 
up sputum; the sputum and bronchial mucus 
that eventually are produced through irritation 
from the primary focus are swallowed. The 
tubercle bacilli must be looked for in the 
stomach. The author used hleunier’s method 
and examined 40 children with ery’thema no- 
dosum, all but three of whom reacted positively' 
to tuberculin. Seventeen of the 37 who re- 
acted positively to tuberculin, had tubercle 
bacilli in the gastric contents. 

In the majority of cases with positive tuber- 
culin reactions, there were more or less en- 


larged hilar shadows noted on roentgenograms. 
Roentgenograms of three cases are included in 
this paper. In the author’s opinion enlarged 
hilar shadows in the positive cases are of 
tuberculous etiology', and the children are 
really suffering from tuberculosis. He regards 
his work as an argument in favor of the 
tuberculous nature of erythema nodosum. 

F. B. Mandeville, M.D. 


Chronic Hyperplastic Tuberculosis of the 
Colon. Samuel J. Goldfarb and Marcy L. 
Sussman. Am. Jour. Roentgenol, and Rad. 
Then, March, 1931, XXV, 324-329. 

The hyperplastic form of tuberculosis of 
the colon is the least common type of tuber- 
culous involvement and is in contrast to the 
commoner ulcerative type, which is apparent- 
ly a primary' lesion, often witli no focus being 
demonstrable elsewhere in the body. This type 
of lesion may be found co-existent with typi- 
cal tuberculous ulcers in the nearby gut. In 
some cases, it would appear that there is a 
non-specific ulcerative inflammation of the 
sub-mucosa, with abscesses, fistulas, and scar 
tissue, the tuberculosis being in the nature of 
accidental infection. 

The cecum and lorver portion of the ascend- 
ing colon are the commonest seats, although 
more rarely the distal parts of the colon are 
involved. All three of the reported cases 
showed rather extensive involvement at the 
hepatic flexure region, but two showed also 
spastic deformities in the terminal ileum and 
cecum, such as occur characteristically' in the 
ulcerative form of the disease. Two of the 
three cases were in association with active pul- 
monary involvement. The authors emphasize 
the dangers of attempting an etiologic diagno- 
sis of stenosing lesions of the large intestine 
by roentgen appearances alone. 

J. E. Habbe, M.D. 


Phthisiogenesis and the Tuberculous 
Fruhinfiltrat. Hans Staub. Schweiz, 
med. Wchnschr., Feb. 14, 1931, LXI, 157- 
161. 

Clinical and pathologic anatomic observa- 
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tions demonstrate that the tuberculous "friih- 
infiltrat,” like all the exudative forms of pul- 
monary tuberculosis, plays an important role 
in tuberculosis as a disease, whether it involves 
the infraclavicular region or the middle lung 
field. Apical tuberculosis, which is accom- 
panied by definite symptoms, is equally impor- 
tant and deserves adequate recognition. 
Greater progress will be made in the early 
diagnosis of tuberculosis when both types of 
lesions are sought for. 

H. C. OCHSNER, M.D. 


TUBERCULOSIS (THERAPY) 
Roentgen Therapy of Pulmonary Tuber- 
culosis. Schulte-Tigges. Schweiz, med. 
Wchnschr,, April 25, 1931, LXI, 408. 

Patients with productive fibroid tubercu- 
losis, who are fever-free, or the cirrhotic cav- 
ernous types without elastic fibers in the 
sputum, can be irradiated. Treatment is con- 
tra-indicated in fresh infiltrative or active 
exudative processes. 

H. C. OcHSNER, M.D. 


Light Treatment in Tuberculosis of 
Lymph Glands. James W. Thornton. 
United States Vet. Bureau Med. Bull., 
March, 1931, VII, 232-234. 

The author describes seven cases of tuber- 
culosis of the lymph glands treated by ultra- 
violet irradiation with apparent cures in the 
uncomplicated cases, and improvement in 
those cases associated with active pulmonar}' 
tuberculosis. As in the treatment of tubercu- 
losis of other structures, any method of ther- 
apy to be successful must be continued over a 
considerable period of time. Foci of infection 
should be eradicated and the usual hygienic 
and dietetic regime adhered to. In uncompli- 
cated cases exercise in the open, in the au- 
thor’s opinion, is of more value than rest in 
bed. Surgical removal of tuberculous glands is 
not always successful, as recurrences are fre- 
quent. While tuberculin and X-ray therapy 
have been recommended, these methods were 
not used in the treatment of the author’s cases. 

In tuberculosis of the lymph glands asso- 
ciated with active pulmonary lesions, the au- 


thor, using the water-cooled lamp with the ap- 
plicator almost in contact with the skin, ap- 
plies ultra-violet rays locally to the skin ’over 
the affected glands. The initial exposure is 
of 30 seconds’ duration and subsequent ex- 
posures are prolonged slightly on succeeding 
days until the maximum exposure of three 
minutes is reached. In uncomplicated gland 
involvement the same procedure is followed 
and in addition the air-cooled lamp is used for 
pneral irradiation, the lamp being placed 36 
inches above the patient. The bod}^ is divided 
into zones and each zone is irradiated for 
three minutes. After several days, or when 
each zone has had at least one exposure, the 
time of exposure is gradually extended until 
a maximum of 20 minutes is reached. The 
author believes that, with suitable atmospheric 
conditions, heliotherapy is of still greater 
value. 

J. N. Ane, M.D. 


TUMORS (DIAGNOSIS) 

Sacral Chordoma. James A. Dickson and 
Charles A. Lamb. Ann. Surg,, April, 1931, 
XCIII, 857-861. 

Chordoma is a tumor arising from cellular 
remains of the notochord, occurring, therefore, 
along the spine, most frequentlj'- at its extremi- 
ties. It is composed of epithelial tissue and is 
of endothelial origin. In 1929, reports of only 
80 cases had appeared in all medical literature. 
The average age of onset is from 35 to 40 
years, although cases have occurred as early 
as one and a half, and as late as 79 j'ears. 
Spheno-occipital chordomas appear, on the av- 
erage, ten years later than sacrococcygeal 
chordomas. Males are twice as prone as fe- 
males to develop these tumors, probably be- 
cause of the part trauma plays in their etiol- 
ogjc Chordomas are said to have been pro- 
duced experimentally in rabbits by puncturing 
the body of a vertebra. 

In the case reported, a man 41 years of age 
complained of pain in the lower part of his 
back for approximately ten months. Physical, 
Jaborator>% and X-ray examinations were 
negative, except for a tender area about the 
size of a half-dollar over the lower third of the 
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sacrum exactly in the mid-line. Rectal ex- 
amination revealed a bulging area on the an- 
terior surface of the sacrum in its lower third, 
which was tender and semi-fluctuant. At op- 
eration, a tumor mass, yellowish, soft, and 
very friable, which protruded from the poste- 
rior surface of the sacrum and extended to th'' 
anterior, was found. The pathologic diagnosis 
was sacral chordoma. The sacrum was radi- 
ated with 900 r-units. Later, on rectal exami- 
nation, a mass was palpable which seemed to 
slowly increase in size. On second operation, 
a bluish-gray tumor mass apparently filled the 
entire sacral canal but no removal was at- 
tempted. Post-operative deep X-ray therapy 
of five doses of 160 r-units each was given. 
The tumor decreased in size and became hard- 
er and more calcified. The authors feel that 
the X-ray therapy has been successful in 
checking this tumor and that metastases are 
rare in this condition. 

F. B. Mandeville, M.D. 


TUMORS (THERAPY) 

A Tumor of the Mediastinum. R. S. Pen- 
tecost. Can. Med. Assn. Jour., March, 1931, 
XXIV, 452. 

This is a case report (by Dr. Pentecost, Dr. 
Macintyre, and Dr. Richards) of a patient with 
fibrosarcoma — a small tumor at the base of the 
epiglottis on the right side filling the pyriform 
fossa. The patient was referred in 1919 to 
Dr. Richards for X-ray treatment, which con- 
sisted of three series of high voltage X-rays, 
administered from three portals of entry, right 
lateral, left lateral, and a central, over the area 
of the larynx and neck. The technic consisted 
of 200,000 volts, with 0.5 mm. of copper filter, 
at a distance of 40 centimeters. The lesion 
literally melted away, and has never recurred. 
The patient was carefully followed for five 
years, and then reported as probably cured. 

One month ago — twelve years after the 
original lesion — the patient returned to Dr. 
Pentecost, stating that for the past two months 
he had noticed a stiffness on the right side of 
his neck, with a feeling of tugging on the 
muscles, associated with slight coughing. 
There was no evidence of recurrence of the 
disease in the larynx or bronchial tree. X-ray 


examination of the chest showed a diffuse 
growth about the size of an orange in the 
mediastinum. The patient was again referred 
to Dr. Richards for X-ray treatment. 

Dr. Richards’ comments on the case are as 
follotvs; “Whether this is a recurrence from 
the old primar}"^ lesion or the development of 
an entirely new sarcoma is at least debatable, 
and probably is a question which cannot be 
settled beyond the possibility of doubt. From 
a study of the films, I am inclined to believe 
that it is not a secondary in the strict sense of 
the word. Certainly the X-ray film is not the 
t3'pical representation of secondary sarcoma, 
which is usually characterized b)" multiple 
lesions, embolic in character, scattered 
throughout the parenchyma of the lung. The 
present lesion is a localized one, arising from 
the hilum of the lung and spreading out from 
this in a somewhat fan-shaped manner. Its 
response to treatment may assist in a differen- 
tial diagnosis ’’ 

Dr. Richards proceeds to discuss the various 
methods of treatment wdiich might have been 
used in attacking the original tumor. The 
choice would be between radium, implanted in 
the form of needles or seeds, and external 
radiation in the form of high voltage raj's or 
radium packs. He is strongly opposed to the 
implantation of radium seeds or needles in anj' 
sarcoma. Between radiation, externally by 
radium packs, and X-rays, there is little to 
choose. 

L. J. Carter, M.D. 


Radiotherapy of Tumors. Schinz. 
Schweiz, med. Wchnschr., April 25 1931 
LXI, 406. 

The author discusses the underljdng biologic 
principles of treatment. The results obtained 
are due to the cj'tolethal effect of the rays 
applied directly to the pathologic tissue. The 
action is unspecific, but elective action is the 
basis of scientific radiotherapy. He discusses 
the methods of radiotherapy including the 
single massive dose, the saturation method, 
and the fractional dosage. The basis of the 
newer forms of treatment is the greater tolera- 
tion of the skin and subcutaneous tissues to 
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heavier radiation. A greater effect on pathol- 
ogic tissues can, therefore, be secured. A de- 
tailed description is given of the symptomatic 
and histologic changes in the skin and mucous 
membrane following intensive fractional ra- 
diation. 

The methods of treatment of epithelioma 
of the skin, esophagus, and tongue are given. 

H. C. OCHSNER, M.D. 


Effect of Irradiation upon a Malignant 
Thymic Tumor. Lloyd F. Graver. Ann. 
Surg., January, 1931, XCIII, 391-397. 

■ A single woman of thirty-nine years, com- 
plaining chiefly of cough and dyspnea and 
presenting on roentgenographic examination a 
large mediastinal mass believed to be a malig- 
nant thymic tumor, probably carcinoma, was 
treated with enormous doses of roentgen and 
radium irradiation. Treatment resulted in 
complete disappearance of all evidence _ of 
tumor at the primary site, and at autopsy a 
large cavity with healed walls was found in 
the right adrenal gland, and the aortic ab- 
Various small scattered metastases Avere found 
in the bronchial lymph nodes, the left lung, 
the right adrenal gland, and the aortic ab- 
dominal nodes, of which all except the bron- 
chial nodes lay outside of the area that had 
been irradiated. 

F. B. Mandeville, M.D. 

ULCER (ETIOLOGY) 

Pepper and Gastric Ulcer. Editorial. 


Jour. Am. Med. Assn., May 23, 1931, XCVI 
1798, 1799. 

Although a centun^ has elapsed since Cru- 
veilhier, in 1829, first clearly described peptic 
ulcer, it would be rash to venture any conclu- 
sions at the present time regarding the precise 
etiology of this pathologic condition. At pres- 
ent, trauma is not generally believed to play a 
noteworthy part in the genesis of peptic ulcer, 
because, it is said, few of the persons who 
subject their stomachs to mechanical, chemical, 
or thermic insults suffer from ulcers. Tra'u- 
maticall}' produced, experimental ulcers heal 
readily, as a rule. 

Bergsma, in Abyssinia, found an exception- 
all}" high incidence of gastric and duodenal 
ulcer among the black people there in contrast 
Avith the comparative immunify of negroes in 
this countr}'. Their diet included a sauce that 
Avas appro.ximately 50 per cent cayenne pep- 
per. From tire time native babies are Aveaned, 
until old age, the diet contains monotonously 
the same dishes of sour bread, pepper sauce, 
mildly intoxicating drinks, beans (occasional), 
peas, and slightly cooked or raAV meat. Dis- 
turbances of the stomach are common occur- 
rences, and, at an early age, many indiA'iduals 
suffer from a contracted and scarred pylorus. 
The opportunity for continued chemical insult 
to the gastric mucosa seems to be afforded by 
the unusually high red pepper content of 
Abyssinian diet. If such peculiarities of die- 
tary regimen are common in other countries, 
it Avould be of great interest to ascertain the 
incidence of gastric ulcer among their inhabi- 
tants. 

C. G. Sutherland, M.D. 
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.•..then consider these facts 


I NCREASED scope for lower powered 
units. ...greater speed in radiography 
.... lower kilovoltagcs for soft tissue 
work. For reasons such as these, the 
Patterson Cleanable Speed Screen 
Combination was developed. But, 
wherever this extreme speed is not 
needed, where better than average speed 
will suflice, the Patterson Cleanable In- 
tensifying Screen remains the standard. 

Except for speed, all the characteristics 
which ha\ e contributed to the excellent 
radiographs obtainable with Patterson 


Screens are common to Loth sets. They 
are free from lag. ...grainless. ...clean- 

able and above all, uniform. No one 

quality is sacrificed to obtain the others. 

Whether you need a Patterson Clean- 
able Speed Screen Combination or a set 
of Patterson Cleanable Standard Inten- 
sifying Screens depends solely upon the 
speed you desire. Either set will give 
you nonderful service and beautiful 
radiographs. 

THE PATTEnSON SCREEN COMPANY 
Dept. R. TO WANDA. PENN,, U. S. A. 


Patterson 


-I 


.tp/irmyrf mrlhodt of mounting and' 
cl^nin^and dtrrcttona far proper care 
of talemifyitipandfluorotcopierereenr 
are pretrnled in oar booklet -For 

from X-ray Screem.- . 
o tciU pladly irnd ^oi* a copy. ^ 


Screens 

INTENSIFYING -s FLUOROSCOPIC 

SCREEN SPECIAEIST3 FOR MORE TRAN 16 YEARS 
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TGchtiiccil Aids fov the Rocnt^cnolo ^ist 


150 P. K. V. SPHERE GAP 



This gap, made in accordance with the 
specifications of the A.I.E.E., will measure 
voltages up to 150,000 volts. It is very 
rapid in action, permitting determinations to 
be made without injury to the X-ray tube, 
even when heavy loads are being used. 

Price $75.00 

TILTING BUCKY STAND 


An ideal apparatus for 
head radiography. The 
Bucky may be moved up 
and down, and tilted from 
vertical (as shown) to 
horizontal. It is counter- 
weighted and may be 
locked in any intermediate 
position. The Bucky may 
be used for radiography 
of the spine, G. 1. tract, 
etc., in the vertical posi- 
tion. An invaluable ad- 
junct to any Roentgen in- 
stallation. 



Price complete with Il.xld Fiat Bucky..$350 
Price complete with 14x17 Flat Bucky.. 435 
Extra for adjustable head clamps 25 

WEITE FOR BULLETINS ON THIS OR OTHER APP.4RATUS 
IN TVTIICH YOU ARE INTERESTED 


ROENTGENOMETER 



THE STANDARD ROENTGENOMETER 

A simple and accurate instrument for the 
direct and continuous measurement of 
X -ray dosage. Calibrated in International 
'r” units. As easy to use as a milliamperc- 


units, 
meter. 


Price for superficial therapy $350,00 

Price for deep therapy _...$37S.D0 

Price for superficial and deep therapy $400.00 


TIMER 



A motor driven timer with range from 1/20 
to 25 seconds. Large, easily legible scale. 
Meets government specifications for ac- 
curacy. Quiet in operation. 

Price $175.00 


STANDARD X-RAY COMPANY 

LARGEST EXCLUSIVE X-RAY MAPTOFACTURERS 

1932 N. Burling Street Chicago. Illinois 
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CATS, RATS, 

and guinea pigs 

Common Vsage Becomes A Habit 


For many years in the past | 
small animals have made a 
great contribution, to the medi- 
cal field — their lives. UnAvill- 
ingly, yes', but the^'' have done 
it just the same. 

Today they are looked upon 
as a matter-of-fact necessity, 
for which they receive little or 
no credit as common usage has 
become a habit with no particu- 
lar thought or interest in the 
reason why; and so it is with 
most of us in the selection of 
a great variety of the items we 
put into daily use in the labora- 
tory or hospital. 


Some of the items we use 
without test, comparison or in- 
vestigation have undoubtedly 
lost their high standing of the 
past but habit causes us to take 
no heed of this condition. 

We are so sure that we are 
right, so sure the supposedly 
impossible cannot happen, that 
we have unconsciously become 
blind to the real facts. 

HAVE YOU TESTED, COM- 
PARED OR INVESTIGATED 
BUCK SILVER BRAND X-RAY 
FILM? 


•Silver’Brand 

yYitAsrands warn 
wash water 

'Dries Quickly 
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PRACTICAL 
X-RAY TREATMENT 

A Practical Reference Book for the Roentgenologist 
By Arthur W. Erskine, M. D, 

Roentgenologist to St. LuWs Methodist Hospital and Mercy 
Hospital, Cedar Rapids, Iowa; member and past president of 
Radiological Society of North America; member of the 
American Roentgen Ray Society; Chairman of the Section on 
Radiology of the American Medical Association; fellow of the 
American^ Association for the Advancement of Science and of 
the American College of Radiology; member of the Committee 
on Standardization of X-ray Measurements of the Radiological 
Society. 

Cloth X + 116 PP. 6V2x 9V2- Over 40 illustrations, charts 
Completely and Carefully Indexed; 1931. 


W RITTEN from the standpoint of the busy, practical roentgenologist, 
Dr. Erskine has set down in this book the methods he has used, and 
his reasons for selecting them. He avoids lengthy discussion of 
opinions and differences, confining his attention to practical technic and 
therapeusis. 

Many tables are given by which the dosages may be converted into actual 
time values for the roentgenologist's own technics with a minimum of experi- 
mental work. In addition, many suggestions are offered for the medical care 
and general management of patients receiving irradiation. 

The possibilities of therapeutic use of X-ray in a wide range of conditions 
are discussed with a frank evaluation of accomplishments and limitations, con- 
clusions drawn from failures and disappointments as well as successes. An 
invaluable reference book to have within reach at ail times. 

... TEN ESSENTIAL DIVISIONS . . . 


1. Current — ^Apparatus — Protection 

2. Measuring Instruments, Indirect 

and Direct 

3. Factors Affecting Skin Dosage 

4 Factors Affecting the Depth- 
Dose Percentage 


5. Standard Technics 

6. Determination of the Skin Dose 

7. The Effects of X-rays on Tissue 

8. Skin Diseases 

9. Non-Maeicnant Conditions 

10. },[alignant Conditions 


Postpaid $3.50 


BRUCE PUBLISHING COMPANY 


(Vfedicaf Publications 

Publisher, Journal Fadtotegif:al Society of North Arnertca 


Saint Paul 


Minneapolis 
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Rectification 


The Waite organization had devoted more than ten 
years to research and experiment on valve tube rectifi- 
cation before announcing in 1927 the perfection of the 
oil-sealed rectifier. 

During this period, special equipment had been built 
for several of the leading research and educational in- 
stitutions of the country, and these contacts added 
materially to the opportunities for careful investiga- 
tion and analysis. 

Today, after valve tube x-ray equipment has been in 
general use long enough to permit accurate determina- 
tion of comparative efficiency and cost of operation, 
the advantages of the Waite design stand definitely 
distinctive. 

Many leading institutions and Roentgenologists have 
used Waite equipment side by side with other types 
of valve tube generators and will testify to their free- 
dom from trouble and to their steadiness in operation. 

The new electrical circuit design, the oil immersed 
valve, and the compensating transformer, exclusive 
features on Waite equipment, assure minimum stress 
on all parts. Long valve tube life and long x-ray tube 
life have been synonymous with the use of Waite 
generators embodying the oil-sealed rectifier. 


WAITE- Er BARTLE-TT MPG. CO. 


Supctior al East Thittictli 

CLEVELAND, OHIO 


53 Jackson Avenue 
LONG ISLAND CITY, N. Y. 



XX 


RADIOLOGY 


AWiOUTiCIJiG r r , 

GYNECOLOGICAL 

ROENTGENOLOGY 

A Roentgen Atlas of the Female Generative Organs icith 
Special Reference to Uterosalpingography and an 
Outline of Gynecology in its Relations to 
Roentgenology with Case Histories and 
a Chapter on Radium Therapy 

By JULIUS JARCHO, m.d.,f.a.c.s. 

Attending Gynecologist and Obstetndan, 

Sydenham Hospital, New York 

T his new volume of the Annals of Roentgen- 
ology^ represents a crystallization of many years’ 
experience of the author as a pioneer worker in 
Gynecological B.oentgenology. In addition to surveying the 
contributions of others, it gives the author's original work 
in uterosalpingography — available in no other publication. 

A comprehensive study of the world’s literature on utero- 
salpingography and induced pneumoperitoneum has been 
made, so as to include everything of value on these subjects. 

The author, a recognized authority on uterosalpingography, 
describes the technic clearly and in detail. 

The book is profusely illustrated, including numerous orig- 
inal x-ray photographs showing uterosalpingography find- 
ings in all types of gynecological affections. 

4TO, CLOTH, 650 PAGES, 273 ILLUS., 

AND 5 COLORED PLATES ' IN PRESS 


PAUL B ' HOEBER ' ' PUBLISHERS 

76 FIFTH AVENUE ' NEW YORK 

Publishers of Annals of Roentgenology: The American Journal of Surgery; 

Annals of Medical History; Clio Medica; etc. 

Atv. 
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^estinghouse announces 
the perfection of a .. . 


new Grenz Ray tube 



Strikingly superior to 
present types 

T he use of Grenz or over-soft rays for the radiation treat- 
ment of many types of surface lesions is now coming 
into very wide favor, particularly as it precludes any pos- 
sibility of undesirable or dangerous penetration below the 
epidermis. 

After extensive research, Westinghouse scientists have de- 
veloped a new Grenz Ray Generator in which is used a new 
Grenz Ray Tube having decided advantages over types 
heretofore available. 

The basic principle of this new tube iS a radiation window 
in the form of a film-like, indrawn bubble of glass. This 
window, although having a thickness of only about 12 
microns, is unaffected by atmospheric changes and does not 
deteriorate with time and use. Having far less filtering 
action than previous types, this window makes possible 
greater radiation intensity, particularly with the longer 
wave lengths. Furthermore, water cooling of the anode is 
not required. 

The Grenz Ray Generator itself is shock-proof, easily ad- 
justable for application to all body parts, and is remarkably 
simple to operate. Its controls are precise and, in conjunc- 
tion with calibration data furnished with each 
apparatus, it is possible to accurately duplicate 
treatments at will. For bulletin giving detailed 
information, mail the coupon below. 

n^«/msAo/«r X-Ra} Co, Inc Dept. E-S, Long Island at), N. Y. 
Kindly send me bulletin on } our new Grenz Ray Tube. 

Dr. 

Street 

state 



m 
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Outline of Gynecology in its Relations to 
Roentgenology with Case Histories and 
a Chapter on Radium Therapy 

By JULIUS JARCHO, m.d.,f.a.c.s. 

Attending Gynea>Iogbt and Obstetrician, 

Sydenham Hospital, New York 

T his new volume of the Annals of Roentgen' 
ology represents a crystallization of many years’ 
experience of the author as a pioneer worker in 
Gynecological P.oentgenology. In addition to surveying the 
contributions of others, it gives the author’s original work 
in uterosalpingography — available in no other publication. 

A comprehensive study of the world’s literature on uterO' 
salpingography and induced pneumoperitoneum has been 
made, so as to include everything of value on these subjects. 

The author, a recognized authority on uterosalpingography, 
describes the technic clearly and in detail. 

The book is profusely illustrated, including numerous orig- 
inal x-ray photographs showing uterosalpingography End- 
ings in all types of gynecological affections. 

4 TO, CLOTH, 650 PAGES, 273 ILLUS., 

AND 5 COLORED PLATES r IN PRESS 


PAUL B ' HOEBER - ^ PUBLISHERS 

76 FIFTH AVENUE ' NEW YORK 

Publishers of Annals of Roentgenology; The American Journal of Surgery; 

Annals of Medical Histcny; Clio Medica; etc. 
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SKIN THERAPY 

has its distinct technical features which are to be observed if one is desirous of 
obtaining constantly good results. 

In the first place it is the tube that matters; it must be the proper type 
of tube with a radiation output quantitatively and in respect to its wave lengths 
components qualified for superficial therap3^ 

Whether Rdntgen Rays of short or medium wave lengths or “Grenz 
Rays” are indicated as the therapeutic agent of the choice Muller have the 
proper tube for it. 



"GRENZ RAY" (ultra-soft ray) TUBE 10 mA, up to 15 kVp. with Lindemann window. 

There is a revival of interest in “Grenz Rays” since excellent results are re- 
ported from leading dermatologist and X-ray men. (Ask us for copy reports) 



METIVA METALIX, TYPES 140, 160 KVp 


Metalix Tubes are sclf-protccicd ; all detrimental radiation from the tube 
is shielded except the exactly defined pencil of rays that is directed to the field 
to be treated. 

Distributors of Aliillcr tubes: 

THE WALLER MULLER COMPANY 

612 North Michisan Avenue CHICAGO, ILLINOIS 

MARSHALL DILL 

510 Montgomery Street SAN FRANCISCO, CALIFORNIA 
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The Commercial Exhibit 

at the 

Seventeenth Annual Meeting 


of the 


Radiological Society of N. A. 

will be held in 

The New Jefferson Hotel, Saint Louis, Mo., 

November 30 to December 4, 1931, inclusive 

T/je atttndanct at this meeting will exceed any 
meeting of Radiologists ever held in this country 


REGULATIONS REGARDING COMMERCIAL EXHIBITS OF THE 
RADIOLOGICAL SOCIETY OF N. A. 


Applications for e.xhibit space should 
specify first, second, and third choice, from 
blue print. It will be best to telegraph that 
choice. Retain the blue print for future 
reference. 

Chicago exchange lor not less than 50% 
of the rental for space must accompany the 
application and the balance must be sent to 
Manager of Exhibits two weeks before the 
meeting. 

No refund will be made for space ordered 
and accepted. 

The Radiological Society furnishes space 
only. Signs, booths, furniture, wiring, etc., 
are not furnished by the Society. Ex- 
hibitors employing porters, electricians, 
carpenters, or other help must pay for such 
service. Electric current for power, if used, 
must be paid for by exhibitors. 

All exhibits are to be still. Moving ma- 
chinery of any kind will not be permitted. 

The Radiological Society of N. A. will 
not insure exhibitors against loss of any 
kind. 

No nails, screws, or tacks shall be driven 
into the floor or walls. No bunting, paper, 
or inflammable material of any kind shall 


be placed against the wall or suspended 
from the booths. The floor shall be fully 
protected from oil or other fluids which 
might be spilled or drop upon the same. 

No drug, chemical, preparation, instru- 
jnent or apparatus used in the treatment of 
disease shall be exhibited which does not 
conform to the rules and requirements of 
the A. M. A. and of The Radiological So- 
ciety of N. A. 

No medical journal or publication shall 
be exhibited that contains advertisements 
of drugs, chemicals, preparations, instru- 
ments, or apparatus used in the treatment or 
prevention of disease which does not con- 
form to the rules and requirements of the 
A M. A. and of The Radiological Society 
of N. A. 

Subletting of space will not be permitted. 
Any firm or individual subletting space, as 
well as the one purcha.sing such space, will 
be subject to immediate eviction. 

A list of exhibitors will be published in 
the official program of the meeting. 

The Manager of Exhibits reserves the 
right to refuse to rent space to any individ- 
ual, firm, or corporation. 


L S. TROSTLER. M.D. 

Manager of E.xhibits and Transportation, 
812 Marshall Field Anne.x, 

Chicago, Hi. 
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SKIN THERAPY 

has its distinct technical features which are to be observed if one is desirous of 
obtaining constantly good results. 

In the first place it is the tube that matters; it must be the proper tr'pe 
of tube with a radiation output quantitative!}' and in respect to its wave lengths 
components qualified for superficial therap}'. 

Whether Rontgen Ra3'S of short or medium wave lengths or “Grenz 
Ra3's” are indicated as the therapeutic agent of the choice Muller have the 
proper tube for it. 



"GRENZ RAY" (ultra-soft ray) TUBE 10 mA, up to 13 kVp. luith Lindevtann wiitdozo. 

There is a revival of interest in “Grenz Ra3's” since excellent results are re- 
ported from leading dermatologist and X-ray men. (Ask us for copy reports) 



METALIX THERAPY TYPE D, 125 KVp 





METWA METALIX, TYPES 140, 160 KVp 

Metalix Tubes are self -protected; all detrimental radiation from the tube 
IS shielded except the exactl}' defined pencil of ra3's that is directed to the field 
to be treated. 

Disiribniors of Miillcr tubes: 


THE WALLER MULLER COMPANV 

61 2 North Michigan Avenue CHICAGO, ILLINOIS 

MARSHALL DILL 

510 Montgomery Street SAN FRANCISCO, CALIFORNIA 
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^opy IS 


Ready 


The story of cholecystography — its 
history, development and perfection, and 
the part played by lodeikon (tetra- 
iodphenolphthalein) in this valuable diag- 
nostic procedure — is told in clear, con- 
cise manner, through a review of litera- 
ture, in this new booklet. 

Complete technique for both intra- 
venous and oral administration of 
lodeikon for gall bladder diagnosis is 
included. 


Return this 
Coupon 


Mallinckrodt Chemical Works, 

Med, Dept. 60, 

Second and Mallinckrodt Sts., 

St, Xrouis, Mo. 

Please send me a complimentary copy of '*rhc 
Biography of lodeikon.” 
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The Official Organ of the British Insti- 
tute of Radiology incorporated with the 
Rdntgen Society. 

Hon. Editors: 

G. W. C. KAYE, O. B. E., M. A., D. Sc. 

RUSSELL J. REYNOLDS, M. B., B. S.. 
M. I. E. E. 

Published Monthly, 4s net. Postage 2d. 
Annual Subscripdon, £2. 2, Od net Payable in 
advance. 

Specimen copy sent on application to the 
Publishers: 

WILLIAM HEINEMANN 
(Medical Books) Ltd. 

99 Great Russell Sueet, London, W. C. 1. 


La 

Radiologia 

Medica 

Official Or^an cf 

The Italian Society of Medical 
Radiology 

Monthly Review 

ditcctti hy 

Dk. Prof. Felice Perosia 

with the colIaboMtion of the leading 
Italian Radiologists 

Yearly Sobscriptions: 

Italy lire 

Forciga .... 115 

MILAN, ( 33 ) Via Comelico, z 
ITALY 
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THE ONLY RADIOPAQUE 



OIL OF LOW VISCOSITY 



SINUS VISUALIZATION 

Lew viscosity and correct 
radiopacity insure: 

(1) Ease and complete- 
ness of filling. 

(2) Maximum of deline- 
ation. 

(3) Rapidity of drainage. 

PYELOGRAPHY 



(1) The high radiopacity of Brominol Light 

reaCtlO ^ ai>T4V 


as compared vlth sodium 

INTRA- 
UTERINE STUDIES 
Brominol Light 
makes possible deline- 
ation of the uterine 
shadow and the deter- 
mination of tubal pat- 
eney without recourse 
to high pressures. 





The Victoreen 
r-Mcler 



A practical instrument for the 
rapid measurement of X-ray 
intensity in r per minute at 
the treatment area. 

Acknowledged by leading roentgen- 
ologists as indispensable for ac- 
curate and consistent treatment. 
Essential equipment in every X-ray 
laboratory. Calibrated and read 
directly in r-units. 

Now 

The new Victoreen 

Radium Electrometer 

The Victoreen String Electrometer 
is entirely self contained and is de- 
signed for rapid measurement of 
radium and radium emanation. 
Operated in any position either 
vertical or horizontal at any fixed 
distance from the radium to be 
measured and the discharge time 
compared with a radium standard. 

Victoreen Instrument Co- 
5806 Housh Avc. 
Cleveland/ Ohio 


DIAGNOSTICA 

E 

TECNICA 

DI 

LABORATORIO 

RIVISTA 3\IENSILE DI CIRCA 100 
PAGINE RICCAMENTE ILLUSTRATE 

PRIMO PERIODICO DEL 
GENERE IN EUROPA 

EGUALMENTE PREZIOSO 
PER IL CLINICO PRATICO 

E PER LO 

STUDIOSO SPECIALIZZATO 

NUMERI DI SAGCtIO GRATIS A 
RICHIESTA 

(NAPOLI 170) 

PIAZZA S. DOMENICO MAGGIORE, 9 


Advertisements 

of none other than 
strictly reliable firms 
are knowingly accept- 
ed for this publication. 

You are safe in deal- 
ing with advertisers 


RADIOLOGY 

The}) Merit Your Patronage 
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lODlPlN 40 % 

IODIZED VEGETABLE OILS MERCK 


Contrast Medium 

Myelography Bronchography 

2 Cc. ampuls and botdes of 25 Gm. 


Literature on request 


MERCK & CO. 

INC. 


Rahway 

N. J. 
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1 ! A grave responsibility rests upon 

^ the family physician 

' IT IS HIS DUTY: 

To keep abreast of progress in cancer research 
and clinical experience. 

* To warn his patients of early symptoms of cancer. 

To insistuponpcriodic health examinations which 
will lead to the correction of precancerous 
conditions and the detection of early cancers. 

"Cancer is today tlie outstanding problem in medicine and public health; 
il threatens the ascendency of all other causes of death. . . education both 
of the medical profession and of the public is the most essential part 
of the present active campaign for the prevention and cure of cancer.” 

Cini/iffm li. W^tch, 3r. D., in Cancer: International Contributions to 
the Study 0 / Cancer in honor of James Euring. PhiladelpbiOf J93J,) 

THE NEW YORK CITY CANCER COIMIVIITTEE 

31 East 73th Street • RHinelandcr 4-0435 
’(■"rk Cliy’-^riir^io'hl American Society for the Control of Cancer, New York, N'.Y. 

In prcsicr Nrw York vr « III claill. rnml.b qiialiCrd >[>rakrrt> to protip. of tliirtv or morr. Do Tour 
•lurr in brlpln): to arranpr for ■ talk, rantphlrta will l.r fumi.hr.I for frrr dl.trilnitlon on rrniir.t. 
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Intravenous Urography 

The stable sterile Sktodan solution obviates 
waste of time and effort in preparing for in- 
travenous urography. 

As shown by accumulated experience, Skiodan 
is excellently tolerated —locally and systemicah 
ly. Furthermore, it gives quick results, satis' 
factory shadows being usually obtained when the 
first exposure is made five minutes, and the 
second fifteen minutes, after the intravenous 
injection. 

PAINLESS RETROGRADE PYELOGRAPHy 

For retrograde pyelography, Skiodan solution is free from discomfort 
The small quantity required for the dilutions used in this procedure 
can be withdrawn from the bottle without spoiling the remainder. 

How Supplied 

SKIODAN SOLUTION (t0%) in bottles of 50 cc. 

SKIODAN POWDER m bottles of 20 grams 

Bot/j sold at the same prices 

l|j40IsTERllESOlUTIONl 

ISKIODANi 

REG. U, S PAT OFF. 

Brand of METHIODAL 



Literature on request 



skiodan intravenous urography 


Read 
injection 


WlNTHROP ChEN^AL COMPANY. INC 

170 VARICK STREET NEW YQRK.N Y. 

yto substitute^ 
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SKIODAN INTRAVENOUS UROGRAPHY 


Intravenous Urography 

The stable sterile Skiodan solution obviates 
waste of time and effort in preparing for in- 
travenous urography. 

As shown by accumulated experience, Skiodan 
is excellently tolerated— locally and systemical- 
ly. Furthermore, it gives quick results, satis- 
factory shadows being usually obtained when the 
first exposure is made five minutes, and the 
second fifteen minutes, after the intravenous 
injection. 


PAINLESS RETROGRADE PVELOGRAPHy 

For retrograde pyelography, Skiodan solution is free from discomfort. 
The small quantity required for the dilutions used in this procedure 
can be withdrawn from the bottle without spoiling the remainder. 

How Supplied 

SKIODAN SOLUTION (40%) in bottiesof 50cc. 
SKIODAN POWDER in bottles of 20 grams. 

Bot/} sold at the same prices 


JPOrsitM LiSOLUnOH 

n^DAN 


REG. U. S. PAT. OFF, 

Brand of METHIODAL 



Literature on reqtiest 


WlNTHROP ChEMWAL COMPANY. INC. 

170 VARICK STREET NEW YORK. N Y. 

Manfart/TSfMfsmsmmt has no .s' 







THE TREND IS 


SHOCK PROOF! 


AS pioneers in the development of 
shock-proof x-ray apparatus, we 
have been interested observers during 
the recent Congress of Radiology in 
Paris. In practically every exhibit by 
foreign, x-ray apparatus manufacturers 
^ were seen one or more newly designed 
apparatus heralded as shock-proof. 
Everywhere one could overhear discus- 
sions among radiologists of the trend 
toward shock-proof diagnostic x-ray 
apparatus — nodding their approval of 
the idea. 

Eight years ago the first shock-proof 
x-ray unit became commercially avail- 
able. It was the Victor “COX” Dental 
X-Ray Unit, thousands of which are in 
use in dental offices the world over. 

The unequivocal success of the CDX 
over a period of years indicated the 
possibility of adapting the same prin- 
ciples to the design of apparatus for 
medical diagnosis. While the greater 
amount of energy required for medical 
diagnosis demanded a correspondingly 
heavier equipment, the problems in- 
volved found their ultimate solutions 
in the research and engineering labora- 
tories of the General Electric X-Ray 
Corporation. In 1929 the profession 
read the announcement of Victor Medi- 
cal Shock-Proof X-Ray Apparatus. 


Today finds the Victor Shock-Proof 
in use in all parts of the world. Its 
immediate acceptance was due to the 
faCT that it combined 100% electrical 
safety with praaic'ability and satisfac- 
tory diagnostic results. Viaor engineers 
have since developed a series of shock- 
proof units which cover a remarkable 
range of purposes. Many of the inspi- 
rations for design have emanated from 
specialized groups, not only because they 
welcomed the safety feature, but also 
because they appreciated some of the 
newer possibilities in diagnosis which 
other t)’pes of equipment precluded, due 
to their exposed high-voltage systems. 

The application of any other prin- 
ciple for making x-ray apparatus shock- 
proof offers opportunities for some very 
interesting comparisons. When we say 
that Viaor Shock-Proof X-Ray Units 
are lOO/fc elearically safe under any 
and all conditions; that they operate 
consistently under any and all climatic 
conditions, at extreme altitudes and in 
extreme humidities ; and that their ex- 
clusive design is such as to provide a 
greater flexibility in application than 
any other type of x-ray apparatus thus 
far designed, it is simply a suggestion 
that you study the comparisons, as 
between the ingenuity of designs. 


Again America has pioneeted — sneressp/Uy! 


GENEMAL ® ELECTEIC 

X^KAY COMFOBAHON 


2012 Jackson Boulevard 


Chicago,TIl.,U.S.A. 






A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 


EDITORIAL STAFF 
Editor 

Leon J. Menville, M.D 1201 Maison Blanche Bldg., New Orleans, La. 

Associate Editor 

Bundy Allen, M.D 302 Citizens Bank Bldg., Tampa, Florida 

Assistant Editors 

W, Warner Watkins, M.D 320 Goodrich Bldg., Phoenix, Arizona 

District: Western United States 

John D. Camp, M.D Mayo Clinic, Rochester, Minnesota 

District: Central United States 

Henry K. Pancoast, M.D ' University Hospital, Philadelphia, Pennsylvania 

District; Eastern United States 

H. T. Hillstrom, M.D Vanderbilt University, Nashville, Tennessee 

District : Southern United States 

Gordon E. Richards, M.D 86 Bloor St., W., Toronto, Ontario, Canada 

District: Canada 

Manuel F. Madrazo, M.D Puente de Alvarado 2, Mexico City, Mexico 

District: Mexico 

Alfredo G. Dominguez, M.D. . Clinica Ledon Uribe y Sanatorio la Milagrosa, Havana, Cuba 
District: Cuba 


Collaborators (United States and Canada) 


L. J. Carter, M.D., Brandon, Man., Canada 
James T. Case, M.D., Chicago, Illinois 
H. Kennon Dunham, M.D., Cincinnati, Ohio 
W. Herbert McGuffin, M.D., 

Calgar}-, Alberta, Canada 


Edwin A. Merritt, M.D., Washington, D. C. . 
Robert R. Newell, M.D., 

San Francisco, California 
Harold B. Thompson, M.D., Seattle, Wash. 


Collaborators (Foreign) 


Herbert Assmann, M.D., Leipzig, Germany 
A. E. Barclay, M.D., Cambridge, England 
Henri Beclere, M.D., Paris, France 
Mme. Marie Curie, Paris, France 
Friedrich Dessauer, Ph.D., 

Frankfort, Germany 

Gosta Forssell, M.D., Stockholm, Sweden 
Rudolf Grashey, M.D., 

K61n-am-Rhein, Germany 
Franz M. Groedel, M.D., 

Bad-Nauheim, Austria 
Fedor Haenisch, M.D., Hamburg, Germany 
Carlos Heuser, M.D., 

Buenos Aires, Argentina 


Guido Holzknecht, M.D., Vienna, Austria 
C. K. Hsieh, M.D., Peiping, China 
Arthur F. Hurst, M.D., 

Windsor Forest, England 
Takeo Inouye, M.D., Tokio, Japan 
Alban Kohler, M.D., Wiesbaden, Germany 
Michail Nemenow, M.D., 

Leningrad, U. S. S. R. 
Mario Ponzio, M.D., Turin, Italy 
P. Tandoja, M.D., Naples, Italy 
Juan Manuel Viamonte, M.D., 

Havana, Cuba 

Hermann Wintz, M.D., Ph.D., 

Erlangen, Germany 


- EDITORIAL STAFF-^Continued 

"v CoRRESPONDlilG MEMBERS 

N. S. Finzi, M.D., London, England 
Robert Kienbock, M.D., Vienna, Austria 
R. Ledoux-Lebard, M.D., Paris, France 
Stanley Melville, M.D., London, England 
Reginald Morton, M.D., London, England 


D. M. Muir, M.D., Exeter, England 
Claude Regaud, M.D., Paris, France 

E. W. A. Salmon©, M.D., London, England 
A. Schuller, M.D., Vienna, Austria 

S. Gilbert Scott, M.D., London, England 


Department Editors 


Diagnosis: Howard P. Dour, M.D., Henry Ford Hospital, Detroit, Michigan 


Robert A. Arens, M.D., Chicago 

Lewis Gregory Cole, M.D., New York 
Amedee Granger, M.D., New Orleans .... 

M. J. Hubeny, M.D., Chicago 

B R. Kirklin, M.D., Rochester, Minn 

L. J. Le Wald, M.D., New York 

Bernard H. Nichols, M.D., Cleveland . _ . 

Eugene P. Pendergrass, M.D., Philadelphia 
Charles G. Sutherland, M.B. (Tor.), Rochester, Minn 
W. Walter Wasson, M.D., Denver 


G 3 'necology and Obstetrics 
Gastro-intestinal System 
Otolatymgology 
Cardiovascular System 
Cholecystography 
Gastro-intestinal System 
Genito-urinary System 
Encephalography 
Skeletal System 
Respiratoiy System 


Radiation Therapy: Albert Soiland, M.D., 1407 South Hope St., Los Angeles, California 
Associate, Arthur W. Erskine, M.D., Cedar Rapids, Iowa 


Roentgenotherapy: 


^ 

Emil G. Beck, M.D., Berkel^', California 
Arthur U. Desjardins, M.D., Rochester, Minn 
Ralph E. Herendeen, M.D., New York . 
Byron H. Jackson, M.D., Scranton, Pa 
Max Kahn, M.D., Baltimore Marjdand 
Robert H. Lafferty, M.D., Charlotte, N. 
George E. Pfahler, M.D., Philadelphm . 

U V. Portmann, M.D., Cleveland, Ohio 
Rollin H. Stevens, M.D., Detroit, Mich. 

Radium: 

Harry H. Bowing, M.D., Rochester, Minn. 
Douglas Quick, M.D., New York . 

Henry Schmitz, M.D., Chicago 


Respiratory System 
Glandular System 
Skeletal System 
Gynecolog}' 

Skeletal System 
OtoIaD'ngologj' 
Genito-urinaD^ System 
Glandular System 
Dermatology 


Gastro-intestinal System 
Otolaryngologj' 
Gjmecology and Obstetrics 


Physiotherapy: 


enry Laurens, M.D., New Orleans, La. 
dgaR Mayer, M.D., Saranac Late- N. 
eoRGE a. Wyeth, M.D., New York . 


Experimental 

Medical 

Electrotherapeutic 


r- «:freet New York City, 

Technic and New Devices: I. Seth Hirsch, M.D., 136 East 64 

Director M.D., San Francisco, 

TT HeaCOCK, M.D., Memphis, Tenn. F. H. Roden - 

Charles M.D., Fresno, Taft M.D., Charleston S. C. 


IV 



EDITORIAL STAFF — Concluded 


Associate Department Editor for Case Reports: H. P. Doub, M.D., Heniy Ford Hospital, 
Detroit, Michigan 

Associate Department Editor for Book Reviews: J. D. Camp, M.D., Mayo Clinic, Rochester, 
Minnesota 

Associate Department Editor for Abstracts: E. A. Pohle, M.D., Ph.D., University of Wis- 
consin, Madison, Wisconsin 

Associate Department Editor for Medico-legal Department : I. S. Trostler, M.D., Chicago, 
Illinois 


Editorial Staff for tire Researcli Division : G. L. Clark, Ph.D., Director, University of Illi- 
nois, Urbana, Illinois 

W. E. Chamberlain, M.D., Temple University 
Hospital, Philadelphia . . . . • 

Wheeler P. Davey, Ph.D., Pennsylvania State 

College • 

Gioacchino Failla, D.Sc., Memorial Hospi- 
tal, New York City 

Otto Glasser, Ph.D., Cleveland Clinic . _ . 

A. C. Ivy, M.D., Northwestern University 
School of Medicine, Chicago 

G. E. M. Jauncey, Ph.D., Washington Uni- 

versity, St. Louis Spectroscopy 

H. J. MdLLER, Ph.D., University of Texas 
Wilhelm Stenstrom, Ph.D., Department of 

Biophysics, University of Minnesota 
G. W. Stewart, Ph.D., University of Iowa 
Lauriston S. Taylor, Bureau of Standards, 

Washington, D. C. 

R. W. G. Wyckoff, Ph.D., Rockefeller Insti- 
tute for Medical Research ... , Crvstal Structure 

J. D. Bernal, Ph.D., Davey-Faraday Laboratory. Royal Institution of Great Britain, London 

England Foreign Advisory Editor 

Dr. Jean Thibaud, Associate Director, Laboratoire de Recherches sur les Rayons X, Paris 

France Foreign Advisoiy Editor 

Dr. Richard Glocker, Professor fiir Rontgentechnik und Vorstand des Rdntgen-labora- 
torium an der Teclmische Hochschule, Stuttgart, Germany Foreign Advisorj^ Editor 


Medical 

Industrial Applications 

Dosimetry and Physical Measurement 

Physiological 

Spectrosco 
Biological 

Chemical Effects of Radiation 
Atomic and Molecular Structure 


Editorial Staff for the Division of Research in Radiology: Francis Carter Wood, M.D., 
Director, Columbia University,' Institute of Cancer Research, New York Citj’ 

Murray M. Copeland, M.D., New York City Charles F. Geschickter, M D. Baltimore 
Edwin C. Ernst, M.D., St. Louis, Mo. Maryland 

Arthur W. Erskine, M.D., Cedar Rapids, Robert J. May, M.D., Cleveland Ohio 
Iowa ’ 


Consultants in Pathology 

W. H. Harris, M.D., Tulane University, New Orleans Louisiana 
H. E. Robertson, M,D., Mayo Clinic, Rochester, Minnesota 
Francis Carter AVood, M.D.. Columbia University, New York Citv 


J. R. Bruce 


Business Manager 

. 2642 University Avenue, Saint Paul, Minnesota 


Foreign Agents 


William Heinemann (Medical Books), Ltd. 

Rac. Santo 'Vanasia . 


30 Vi '• 




i> 

m 


i> 

m 

i> 

§> 

m 

e> 

m 

# 

■> 

s> 

m 

m 

m 

i> 

m 

» 

m 

m 

m 


Distributed by 49 Victor Supply Depots 

Agfa films used with 
Victor packaged hypo 
and developer will do 
full justice to your 

radiographic skill. 


GENERAI- ^ ELECTRIC 

X'RAY CORPORATION 

Supply 

2012 jMlcKmBouIenrJ CliJcaEO,lll.,U.S.A. 


~FORMEWi-V VICTOR 


fl 

■ 

€ 

■ 

€ 

m 

m 

m 

m 

m 

m 


m 

m 

m 


m 

m 

m 

m 

m 

■ m 

m 






VI 



OFFICERS OF THE 


RADIOLOGICAL SOCIETY OF NORTH AMERICA 


Bundv Allen, M.D. 

Francis Carter Wood, M.D. - . 
John Remer, M.D. . 

Frederick H. Rodenraugh, M.D. 
Harry B. Podlasky, M.D. 

I. S. Trostler, M.D. 


President Tampa, Florida 

President-elect New York, N. Y. 

First Vice-president .... New York, N. Y. 
Second Vice-president .... San Francisco, Calif. 
Third Vice-president .... Milwaukee, Wise. 

Secretary-Treasurer . 812 Marshall Field Annex, Chicago, III. 


COMMITTEES 


Executive Committee 

Lloyd Bryan, M.D., Chairman, San Francisco, Calif. 
Bundy Allen, M.D., Tampa, Florida 
Francis Carter Wood, M.D., New York, N. Y. 
Byron H. Jackson, M.D., Scranton, Pa. 

Leon J. Menville, !M.D., New Orleans, La. 

Publication Commitee 

W. H. McGuffin, M.D., Chairman, Calgary, Alberta, 
Canada 

Rolun H. Stevens, M.D., Detroit, Mich. 

Robert J. May, M.D., Cleveland, Ohio 

American Registry of Radiological Technicians 

Robert A. Arens, M.D., Chairman, Chicago, 111. 
Byron H. Jackson, M.D., Vice-chairman, Scranton, 
Pa. 

Harry B. Podlasky, Al.D., Secretary, Milwaukee, 
Wise. 

Ernst A. Pohle, M.D., Ph.D., Examiner, Madison, 
Wise. 

Necrology Committee 

Leon T. LeWald, M.D., Chairman, New York, N. Y. 
Gordon E. Richards, M.D., Toronto, Canada 
Sanford M. Withers, kl.D., Denver, Colo. 

Orion O. Feaster, M.D., St. Petersburg, Florida 
Henry J. Ravold, M.D., St. Joseph, Mo. 

Committee to Investigate Hot Cathode Tube 
Situation 

Donald S. Childs, M.D., Chairman, Syracuse, N. Y. 
Edwin C. Ernst, M.D., St. Louis, Mo. 

W. Edward Chamberlain, Al.D., Philadelphia, Pa. 

Trustees for Memorial Fund 

Rollin H. Stei’ens, M.D., Chairman, Detroit, Mich. 
E W. Rowe, M.D., Lincoln, Nebr. 

Albert Soiland, M.D., Los Angeles, Calif. 

Robert J. 1>Iay, M.D., Cleveland, Ohio 
I. S. Trostler, M.D., Chicago, 111. 


Board of Censors 

Edwin C. Ernst, M.D., Chairman, St. Louis, Mo. 

M. J. Hubeny, M.D., Chicago, III. 

Robert J. May, M.D., Cleveland, Ohio 

Legislative Committee 

Leon J. Menville, M.D., C/iainiiaii, New Orleans, La. 
Joshua C. Dickinson, M.D.,- Tampa, Florida 
Thomas A. Groover, M.D., Washington, D. C. 
Robert B. Taft, M.D., Charleston, S. C. 

Committee on Radiological Frauds and Improper 
Practices 

L. J. Carter, M.D., Chairman, Brandon, Manitoba, 
Canada 

Ira H. Lockwood, M.D., Kansas City, Mo. 
Marion M. Roland, M.D., Oklahoma City, Okla. 

Committee on Standardization of X-ray 
Measurements 

Edwin C. Ernst, M.D., Chairman, St. Louis, Mo. 
Otto Glasser, Ph.D., Sub-chairman, Cleveland, Ohio 
Robert A. Arens, M.D., Chicago, 111. 

W. Edward Chamberlain, M.D., Philadelphia, Pa. 
Arthur H. Compton, Ph.D., D.Sc., LL.D., Chicago, 
111 . 

William Duane, Ph.D., Boston, Mass. 

Arthur W. Erskine, M.D., Cedar Rapids, la. 

G. Failla, D.Sc., New York, N. Y. 

E. A. PoHLE, AI.D., Ph.D., Madison, Wise. 

U. V. Portmann, AI.D., Cleveland, Ohio 
K. Wilhelm Stenstrom, Ph.D., Minneapolis, Minn. 
Lauriston S. Taylor, Ph.D., Washington, D. C. 

J. L. Weatherwax, M.A., Philadelphia, Pa. 

Representatives of the Radiological Society of 
North America on the Advisory X-ray and 
Radium Protection Committee 

Robert R. Newell, JI.D., San Francisco, Calif. 

G. Failla, D.Sc., New York, N. Y. 


VII 



Custodian of Property 


Program Committee 

Bondy Allen, M.D., Chairman, Tampa, Florida 
Joseph C. Bloodgood, M.D., Baltimore, Md. 

Lester W, Cunningham, M.D., Jacksonville, Fla. 
Alfred ,L.- Gray, M.D., Richmond, Va. 

Byron H. Jackson, M.D., Scranton, Pa. 

A. B. Moore, M.D., Washington, D. C. 

Robert R. Newell, M.D., San Francisco, Calif. 
Bernard H. Nichols, M.D., Cleveland. Ohio 
Henry K. Pancoast, M.D., Philadelphia, Pa. 
Harry B. Podlasky, M.D., Milwaukee, Wise. 
Douglas Quick, M.D., New York, N. Y, 

John Remer, M.D., New York, N. Y. 

Frederick H. Rodenbaugh, M.D., San Francisco, 
Calif. 

Henry Schmitz, M.D., Chicago, 111. 

Edward H. Skinner, M.D., Kansas City, Mo. 
Albert Soiland, M.D., Los Angeles, Calif. 

Merrill C. SosiiAN, M.D., Boston, Mass. 

Charles G, Sutherland, M.B. (Tor.), Rochester, 
Minn. 

Committee on Insurance 

I. S. Trostler, M.D., Chairman, Chicago, III 
Harvey W. Van Allen, M.D., Springfield, Mass. 
William C. Wescott, M.D., Atlantic City, N. J. 
Fred S. O’Hara, M.D., Springfield, 111. 

Walter S. Lawrence, M.D., Memphis, Tenn. 

Committee on International Relations 

Albert Soiland, M.D., Chairman, Los Angeles, Calif. 
James T. Case, M.D., Chicago, 111. 

A. W. Crane, M.D., Kalamazoo, Mich. 

A. U. Desjardins, M.D., Rochester, Minn. 

Amedee Granger, M.D., New Orleans. La. 

I. Seth Hirsch, M.D., New York, N. Y. 

Committee on Constitution and By-laws 

Benjamin H. Orndoff, M.D., Chairman, Chicago, 

111 . 

Leon J. Menvtlle, M.D., New Orleans, La, 

Albert Soiland, M.D., Los Angeles, Calif. 

Rolun H. Stevens, M.D., Detroit, Mich. 

FRANas Carter Wood, M.D., New York, N. Y. 

Library and Museum Committee 

Charles G. Sutherland, M.B. (Tor.), Chairman, 
Rochester, Minn. 

Donnan B. Harding, M.D., Lexington, Ky. 

C. H. Heacock, M.D., Memphis, Tenn. 

Harry B..McEuen, M.D., Jacksonville, Florida 
R. T. Wilson, M.D„ Temple, Texas 


Paul F. TmERiNoroN, M.D., St. Louis, Mo. 

Advisory Program Committee 

Franos Carter Wood. M.D., Chairman, New York 
N. Y. 

Thomas A. Burcham, M.D., Des Moines, la. 

Cyril H. Burger, M.D., Winnipeg, Manitoba, Canada 
James T. Case, M.D., Chicago, 111. 

Arthur C. Christie, M.D., Washington, D. C. 
Arthur W. Erskine, M.D., Cedar Rapids, la. 
Frederick K. Herpel, M.D., West Palm Beach, 
Florida 

Leon T. LeWald, M.D., New York, N. Y, 
George E. Pfahler, M.D., Philadelphia, Pa. 
Hollis E. Potter, M.D., Chicago, HI. 

Rollin H. Stevens, M.D., Detroit, Mich. 

W. Warner Watkins, M.D., Phoenix, Ariz. 

Committee on Inter-society Council 

Fred M. Hodges, M.D., Chairman, Richmond, Va. 

W. Warner Watkins, M.D., Phoenix, Ariz, 
Robert H. Lafferty, M.D,, (iharlotte, N. C. 

Publicity and Educational Committee 

Bertram C. Cushway, M.D., Chairman, Chicago, III 
Robert A. Arens, M.D., Chicago, III 
Joseph C. Bloodgood, M.D., Baltimore, Md. 

John F, Herrick, M.D., Ottumiva, loiva 

Committee on Safe Storage of Films 

E. L. Jenkinson, M.D., Chairman, Chicago, 111. 

I, Seth Hirsch, M.D., New York, N. Y. 

Clyde O, Donaldson, M.D., Kansas City, Mo. 
Ernest C. Samuel, M.D., New Orleans, La. 

Delegate to Third International Congress of 
Radiology, Paris, 1931 

Edwin C. Ernst, M.D., St. Louis, Mo. Dr. Ernst 
is also Secretary of the United States delegation. 

Manager of Transportation and Commercial 
Exhibits 

I S. Trostler, M-D., 812 Marshall Field Annex, 
Chicago, III 



ANNOUNCING- 

BUCK SILVER BRAND DENTAL X-RAY FILM 





A MEDIUM speed dental film free from 
objectionable curl— coated on one side 
only— no difficulty in determining which is 
the front side of the film. 

Possesses all of the fine detail and contrast 
of the old dependable Regular brand dental 
film. 

Requires 34 the exposure of the Regular 
Brand film. 

Manufactured in No. i size (i34"^i%")- 
Packets contain either one film or two films 
as desired — Acetate or Nitrate base. 

THEY COST NO MORE 



IX 


COUNSELORS 


Alberta . 
British Columbia 
Manitoba 
New Brunswick 
Ontario . 

Quebec 

Saskatchewan 

Cuba 

Mexico 

Alabama . 
Arizona . 
Arkansas 
Caufornia 

Colorado . 

Connecticut . 

Delaware 

Dist. of Columbia 

Florida 

Georgia 

Idaho 

Illinois . 

Indiana . 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana . 

Nebraska 

Neyada 

New Hampshire 
New Jersey 
New Mexico . 
New York 

North Carolina 
North Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 


Rhode Island 
South Carouha 
South Dakota 
Tennessee 
Texas 


Utah 

Vermont . 
VlRGINrA . 
Washington 
West Virginia 
Wisconsin 
Wyoming 

Army 

Navy 


CANADA 

W. Herbert McGuffin, M.D , 224 7th Ave., West 
Hamish H. McIntosh, M.D, 1625 Marpole Ave 
Cyril H. Burger, M.D., 514 Boyd Bldg. 

Archibald S. Kirkland, M.D , General Public Hospita 
Hermann E Schaef, M D , 1225 Dundas St. 

Leo E Pariseau, M D , 361 Mount Royal Ave , West 
Clarence M. Henry, M.D , 911 McCallum-Hill Bldg. 

CUBA 

Filiberto Rivero, M.D, Reina 127 

MEXICO 

Manuel F. Madhazo, M.D, Napoles No. 19 
united states 

James A. Meadows, M.D , 1207 Empire Bldg 

H. P. Mills, M D , 727 E. McDowell St 
Charles H. Nims, M.D. .... 

Robert R. Newell, M.D., Stanford Hospital 
Raymond G Taylor, M D , 1136 W. 6th St 
Kenneth D. A Allen, M D , 452 Metropolitan Bldg, 
Louis F. Wheatley, MD, 1418 Chapel St. 

George C McElfatrick, MD., 1024 W. 8th St 
E A. Merritt, M D , 1909 Massachusetts Ave 
Wilfred McLaurin Shaw, M D., 418 St James Bldg. 
James J. Clark, M D , 384 Peachtree St. 

Charles V Genoway, MD., 615 Eastman Bldg. 
Frank J. Ronayne, M D , West Suburban Hospital 
Perry B. Goodwin, M D , 211 Pacific Ave. 
Lawrence F. Fisher, M D , 825 Shetland Bldg, 
Charles Wyeth, M D , Tribune Bldg. 

Harold A Spilman, M.D , Hofmann Block 
L G. Allen, M D , 704 Commercial Bldg. 

I. T. Fugate, MD, 309 Francis Bldg 

Lester Tames Williams, M.D 
Edson S. Cummings, M.D, 12 Pine St 
Max Kahn, M D , 904 N. Charles St 
Merrill C. Sosman, M.D, 721 Huntington Ave 
John C Kenning, M.D., 705 Stroh Bldg 
John D. Camp, M.D, Mayo Clinic 
Victor W. Maxwell, M D , Mississippi Baptist Hospiti 
Paul F. Titterington, M.D , 212 Metropolitan Bldg. 
Fred F. Attix, M D , 618 W. Main St 
Roscoe L Smith, M.D, 1004 Sharp Bldg 
Claude E Piersall, M.D , Medico-Dental Bldg 
Timothy F. Rock, MD, 77 Mam St . . . 

William G. Herrman, M D., 501 Grand Ave 

John R Van Atta, M.D, First National Bank Bldg 
Alfred L L Bell, M D , Long Island College Hospital 
Edward C. Koenig, M D , 100 High St . ■ • 

Robert H. Lapferty, M D , Charlotte Sanatorium 
T. P. Rothnem, M D, Fargo CImic 
E R. Bader, M D , 628 Elm St . 

B H. Nichols, MD, aeveland , • 

T xtevine D » 211 Atiss Life 
Kk E B^R: MD. 242 Medical Arts Bldg 
George W. Grier, MD, Jwfcms Arcade 

Byron H Jackson, MD, 516 Spr^uce St 

Tohn M Keichune, M D, 820 Fifth bt 
IsrAC Gerber, M D , 201 Waterman St. 

Floyd D. Rodgers, M D , 1417 Hampton St 
N J Nessa, MD, Sioux Falls Clinic 
Stanton S Marckbanks, MD, Volunteer Life Bldg 
Rabun T. Wilson, M D , Scott and . 

George Turner, MD, 913 First National Bank Bldg 
Winfield G McDeed, M.D, 1103 Medical Arts Bldg 
Tames P. Kerby, M D , 325 Boston Blog 
Clarence F. Ball, M D , 212 Grove St 
Fred M. Hodges, M D , 801 W. Grace St 
M F. Dwyer, M D , Virginia Mason Hospital 
Lonzo O Rose, MD, 5Wyi Market St 
Harry B Podlasky, M D , Wisconsin Theatre Bldg 
Clyde Y. Beard, MD, Citizens Bank Bldg 

ARMY AND NAVY 

Wfhhy C Pdxsbury, M D , Walter Reed Hospital 
gv^rTHOMAS W. raison, M C. U S Nava;, Med^-* 


Calgary 
Vancouver 
Winnipeg 
1 St John 
London 
Montreal 
Regina 

Havana 

Mexico City 

Birmingham 
Phoenix 
Hot Springs 
San Franasco 
Los Angeles 
Denver 
New Haven 
Wilmington 
Washington 
Jacksonville 
Atlanta 
Boise 
Oak Park 
Peoria 
South Bend 
Terre Haute 
Ottumwa 
Kansas City 
Louisville 
Baton Rouge 
Portland 
Baltimore 
Boston 
Detroit 
Rochester 
il Jackson 
SL Louis 
Lewistown 
Lincoln 
Reno 
Nashua 
Asbury Park 
Albuquerque 
Brooklyn 
Buffalo 
Charlotte 
Fargo 
Cmannati 
Cleveland 
Tulsa 
Portland 
Pittsburgh 
Scranton 
Huntingdon 
Providence 
Columbia 
Sioux Falls 
Chattanooga 
Temple 
El Paso 
Houston 
Salt Lake City 
Rutland 
Richmond 
Seattle 
Parkersburg 
Jfihvaukce 
Cheyenne 

Washington, D c 
Brooklyn, N Y 


X 



GENERAL INFORMATION 


The next Annual Meeting, the Seventeenth, will be held in St. Louis, Missouri, at the 
new Hotel Jefferson, Nov. 30-Dec. 4, 1931. 

Radiology is published by the Radiological Society of North Ainerica, under the super- 
vision of a Publication Committee. This Committee reserves the right to reject any material 
submitted for publication, including advertisements. 

Orieinal articles will be accepted only with the understanding that they are contributed 
solely to Radiology. Articles in a foreign language will be translated if acceptable. 

Manuscripts should be typewritten, double spaced, with wide margins, on good paper, 
and the original, not a carbon copy, submitted. It is advisable that the author *^6p a carbon 
copy, as used manuscripts will not be returned. The authors full address should appear 
on the manuscript. 

Manuscripts for publication should be forwarded to the Editor, Leon J. Menville, M.D., 
1201 Maison Blanche Bldg., New Orleans, Louisiana. 


Photographic prints should be clear and disrinct and on glossy paper, preferably 
mounted. Drawings and charts should be in India ink on white paper. Blueprints will not 
reproduce satisfactorily. All photographs and drawings should be numbered, the top 
should be indicated, and each should be accompanied by a legend with a corresponding 
number. 


There will be no charge made to authors for cuts published with papers. 

One hundred (100) reprints, without cover, will be supplied gratis to authors of papers, 
when requested. Discussions will not be included in reprints unless specifically requested. 

Rate for “want” advertisements for insertion in Classified Section is 8 cents per word, 
minimum charge $2.00. Remittance should accompany order. Rates for display advertise- 
ments furnished upon request. 

Correspondence relative to subscriptions, advertisements, reprints and other business of 
Radiology should be addressed to the Business Manager, J. R. Bruce, 2642 University 
Avenue, St. Paul, Afinnesota. 


In requesting a change of address, both the old and the new address should be given. 

Information concerning membership in the Radiological Society of North America can 
be obtained from the President-elect, Francis Carter Wood, M.D., 1145 Amsterdam Avenue. 
New York City. 

Inquiries regarding the program of the meeting of the Society for the current year 
should be sent to the President. 

Exhibit space for the meetings is in charge of I. S. Trostler, AI.D., 25 East Washington 
Street, Chicago, Illinois. 

The Editor accepts no responsibility for the opinions expressed by the contributors, 
ne endeavor to publish the papers as submitted,_ reserving the right to introduce such 
changes as may be necessary to make the contributions conform to our editorial standards. 


Radiology is owned and published by the Radiological Society of North America as its 
Subscription rate, $6.00 per annum. Canadian and foreign postage $1 00 
cents each. Remittances should be made payable to the 
^diological Society of North America and should be addressed to the Business Manager 
2M2 University Avenue, Saint Paul, Minnesota. Eutered at the post office at Saint Pml 

speciat rate of postage provided for in 
Sec. ms, Act of October 3, 1917, authorised July 1, 191S. jor in 

Leon J. Menwlle, M.D., 1201 Maison Blanche Bldg., New Orleans, Louisiana - Editor 

J. R. Bruce, 2642 University Avenue, Saint Paul. iMinn. - - . Business Manager 

William Heinemann (Medical Books). Ltd,, 99 Great Russell St., London, W. C. 1, 

England, London Agents 

Rag, Santo Vanasia. 30 Via Tadino. Afilan, Italy .... 



5 New Coolidge X-Ray Tubes 



TT^ITH this announcement, the famous Coolidge 
» T tube family is increased to a total of seven- 
teen members. 

Seventeen Coolidge tubes, each with a distinct 
range of service, offer the radiologist an unusually 
wide selection, in view of the most e.vacting present- 
day requirements. 

New water-cooled diagnostic tubes 

Three of the new tubes are modifications of the 
well-known "Radiator" type. The essential difference 
is that the usual air-cooled radiator is replaced by 
a water reservoir unit, which forms an integral part 
of the tube. In other respects the new tubes are very 
similar to the corresponding Coolidge tubes of the 
"Radiator” type, having the same focal spot size and 
the same maximum voltage ratings (100 kv. p. on 
rectified equipment and SS kv. p. on self-rectifying 
equipment). 

These new water-cooled diagnostic tubes are as 
follows; 


i\ation of “bumping,” a fault which has been common 
to all other water-cooled diagnostic tubes, and detri- 
mental to good diagnostic quality in the radiograph. 
The substitution of other solutions for water, to 
overcome “bumping,” has proved objectionable for 
obvious reasons. Water is the ideal cooling agent, 
and from the fact that in these new Coolidge tubes 
water is used e.xclusively, without any danger of 
“bumping,” one may readily appreciate that this is 
a real achievement in design. 

Continuous operation for fluoroscopy 

In addition to the advantages above mentioned in 
connection with radiographj', these tubes present 
equal advantages in fluoroscopy. The RW and 3 RW 
tubes, for instance, may be operated continuously 
with 5 ma. at 85 kv. p. The DFW^ due to its increased 
e.xposure capacit)’, may be operated conliutioiiriy with 
7 ma. at 85 kv. p. 

Netv deep therapy tubes 


Type RW — Fine. Focal Spot. 

Type 3 RW — Medium. Focal Spot. 

*Type DFW — Double Focus. Fine and Broad. 

*Due to heavier anode construction in the ^^ater'CooIed 
Double Focus tube, its exposure capacity js increased 
appreciably o^e^ that of the air-cooled Double Focus 


Two new deep therapy Coolidge tubes have been 
developed to supersede the air-cooled and water- 
cooled 200 kv. p. tubes that have prevailed up to 
the present. 

The phenomenal performance of these two neu 
tubes is of interest to every radiologist. This k tlj,g 


tube. For instance, the exposure time with 30 ma. at 
85 kv. p. IS increased from 25 seconds to 40 seconds with 
the water-cooled tube. 

Six times faster cooling 

Due to the successful design of the water-cooling 
unit for these tubes, their performance is unprece- 
dented. When it may be said that the cooling period 
required betx\een exposures with these water-cooled 
tubes is only one-sixth that required when using the 
air-cooled radiator, it gives some idea of the effec- 
tiveness of this improved cooling unit. Many x-ray 
laboratories will find them ideal for handling the 
heavier classes of work in volume. 

"Bumping^’ eliminated 

•IV, U * believed to be an important contribution to 


to the use of a different kind of glass, also a new 
bullet-shaped cathode. The characteristics oi this 
glass and its vastly increased physical and electrical 
strength (it is Jd inch thick), together with the new 
cathode structure, have added much to the satisfac- 
tion in tube operation on various types and make 
of machines. Considerably increased tube J,fe 
another most gratifying result. 
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UNRECOGNIZED VERTEBRAL FRACTURE vs. KUMMELL'S 
DISEASE (SYNDROME)^ 

By FREDERICK \V. O’BRIEN, M.D., Professor of Radiology, Tufts College 
Medical School, Boston 


“ I^UMMELL’S disease,” as a diagno- 

iV sis, is being made by roentgenolo- 
gists with increasing frequency, 
much to the consternation of insurers and 
the confusion of industrial accident boards, 
often on the unsupported X-ray evidence of 
a solitary wedge-shaped vertebra and appar- 
ently without any clear notion of what Kum- 
mell has actually written in so specific a 
manner alxiut the syndrome he first de- 
scribed. 

It was in 1891 that Professor Hermann 
Knmmell, of Hamburg, at the sixty-fourth 
meeting of the Society of German Biologists 
and Physicians, at Halle, reported a new 
symptom-complex which he called “rarefy- 
ing osteitis of the vertebra.” In 1895, in the 
Deutsche lucdiaintschc Wochcnschrift, No. 
11, he made a brief report of this condition, 
and in 1899 his assistant, Schulz, made an 
extended one under tire title “Traumatic 
Spondylitis.” It was 1921 before Kumniell 
published anything again on the so-called 
disease which came to bear his name. At 
this time he reviewed the vicissitudes of 
his symptom-complex with the caption 
“Post-traumatic Disease of the Vertebra” 
(1) and combated the criticisms (annihi- 
lating, he called them) of his confreres, pro- 
testing that the first description of his S)-mp- 
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tom-complex still held good and that the 
cause and the course of the disease were the 
same as outlined thirty years before. 

The cause of the disease is always trauma, 
Knmmell writes, either by direct force 
against the spinal column or the impaction 
of a heavy object on the shoulders and neck 
of the patient. Further results of such an 
injury are severe pain in the affected portion 
of the spinal column, of which the patient 
begins to complain two or three days after 
the accident. The pain gradually disappears 
and tire patient is able to resume his pre- 
vious occupation. 

After a somewhat longer time, months 
and often years, severe pains in the spinal 
column are felt by tire patient. Dependent 
on the position of the injury, tliere appear 
also neuralgias in the regions of the various 
intercostal nerves and slight disturbances of 
motion in the lower extremities. The gait 
becomes uncertain, and, if the patient is nmv 
examined, one finds, after weeks or months 
of freedom from symptoms, a definite 
kyphos and gibbus. 

The location of the disease in all Kum- 
mell’s cases was the thoracic spine, and he 
notes tJiat the most prominent vertebra, and 
the adjoining vertebra above and below, 
were extremely sensitive to pressure, as in 
the acute stage of tuberculosis of the spine. 
Also, that when these patients are suspended 
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healthy man the same as that of a constitu- 
tionally weakened individual. 

On the basis of his observations, Lange 
speaks of an osteomalacia traumatica. He 
explains the traumatic changes in a vertebra 
and tlie neck of the femur as due to diminu- 
tion of the bone caused by the trauma, but 
without fracture. His interesting experi- 
ments prove, says Kummell, that the verte- 
bra, particularly the lower tlioracic and up- 
per lumbar, may be injured by trauma witli- 
out simultaneous fracture, and that their 
original shape is recovered, provided the 
pressure is not too great. 

That such processes in the living vertebra 
are not without consequence is easily under- 
stood, Kummell continues, although at first 
it is not possible to demonstrate tlie changes 
by the X-ra 5 ^ He goes on to say: 

It is obvious that a compression of the ver- 
tebra such as described above, even though it 
recovers its former shape, must cause a dis- 
organization of the delicate framework of the 
bone and produce extravasations of blood in 
it. A compression fracture or an impacted 
fracture is, therefore, not necessarj' to the pro- 
duction of post-traumatic vertebral changes. 
To effect a gradual disappearance of the bony 
framework it is sufficient to have a forcible 
compression of the spongiosa of the vertebra. 
This is the process as I have first described it 
and as it doubtless occurs in man}^ cases in ad- 
dition to those in which definite fracture or 
fissures of the vertebra are demonstrable. 

How there can be disorganization of the 
delicate framework of the bone and com- 
pression of the spongiosa without fracture 
secondary to external trauma is not clear. 
What he undoubtedly means is that there is 
no immediately demonstrable fracture such 
as one would readily diagnose clinically 
from compression cord symptoms or by tlie 
X-ra 3 ^ By definition, a fracture is the break- 
ing, either partial or complete, of a solid 
body by force. 

Kummell’s disease, so called, is always ac- 
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companied by a wedge-shaped vertebral 
body, so that ultimately there is always a 
shortening of the vertebra, proving, by 
Lange’s own experiments, that pressure on 
the vertebra must have exceeded the limit so 
that irreversible shortening has occurred. 

It is conceivable that on the first X-ray 
examination fracture of a vertebral body 
may not be determined, as may be the case 
in fracture of the neck of the femur. Even 
to-da}^ with the very best X-ray technic, a 
fracture of the femoral neck may not be 
immediatel}' demonstrable, one’s suspicion 
being confirmed when, later, absorption of 
the neck has taken place. Unless the net- 
work of the spongiosa has been broken by 
injury or disease there is no reason to as- 
sume that a vertebra will collapse. 

The sharply defined symptom-complex of 
post-traumatic vertebral disease (Kummell's 
disease), he writes in resume, comprises 
tliree stages: 

1. Trauma is a necessary preliminary to 
the disease, either direct or indirect, by pres- 
sure on neck and shoulders or wrenching 
and crushing of the vertebra such as might 
be due to the patient jumping from a vehicle. 
Very often the injury^ is produced by sitting 
down with great force and the patient soon 
forgets the actual injur)^ The stage of more 
or less severe shock which follows the injury 
ver}^ quickly disappears in the usual course 
of events. Local pain in the spine and tem- 
porarj^ signs of involvement of the cord are 
sometimes present. 

2. The stage of relative well-being and 
resumption of the patient’s occupation de- 
pends, like the duration of the first stage, 
more or less upon the nature and kind of the 

Some patients are never wholly free 
from pain but after the first few days they 
usual!}’ manage to resume their normal oc- 
cupation, although in a limited way. Others, 
however, after a few days of discomfort, 
resume their occupation, oRen with difficulty 
and laboriously. Differences in the nature 
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from the head the kj'phos usually disappears 
although the gibbus remains. Since a deep- 
seated destruction of one or more of the 
vertebrae has occurred the deformity can no 
longer be straightened by treatment. 

Briefly, he says, we have here a trauma, 
often insignificant, which affects the spinal 
column either directly or indirectly, and its 
immediate manifestation disappears after a 
few days, only to reappear after months of 
well-being in the form of a rarefying pro- 
cess of the vertebrae, accompanied by atro- 
phy. In this disease suppuration never oc- 
curs, as in the case of tuberculous spondy- 
litis, nor is hypertrophy of the bony mass ob- 
served, as in the case of the syphilitic proc- 
ess or newgrowths, and other changes, as in 
arthritis deformans. 

Kummell changed the name of the dis- 
ease several times because of the doubtful 
etiolog}"^ of the condition. The first name 
chosen by him, “rarefying osteitis of the ver- 
tebra,” was justified, he believed, because it 
emphasized the disappearance of the A^erte- 
bral spongiosa, which takes place gradually 
after the trauma. The name proposed by 
Schulz, “traumatic spondylitis,” was prob- 
ably not justified, since the process is not in- 
flammatory but merely traumatic. “Post- 
traumatic disease of the vertebra” he 
thought more appropriate, since that is not 
based on any disputed pathologic process but 
on the unquestioned cause of the disease — 
trauma — without which the condition never 
occurs. 

He says: 

A fracture or cracking of the vertebra due 
to trauma can be ruled out, as in the first place 
the injuring force was in most cases too Aveak 
to bring about such a result, and in the second 
place the temporary pain does not permit the 
assumption of so severe an injury as fracture 
of one or more vertebrse. It must, therefore, 
be assumed that the vertebras Avhich Avere af- 
fected by the relatively light bloAv or compres- 
sion Avere so disturbed in their nutrition that 


an atrophy of adjoining vertebral surfaces re- 
sulted, Avhich steadily progressed from the 
time of injury until the instigation of treat- 
ment. This is, therefore, a purely local condi- 
tion that has nothing in common Avith a con- 
stitutional disease or a neuropathic infection. 

Kummell goes to great length to pror-e 
that post-traumatic disease of the vertebra 
is not a compression fracture, yet in contro- 
verting Wullstein, Avho attacked the disease 
as a separate entity, Kummell concedes that 
it occurs as a result of impacted compression 
fracture but asserts that it also occurs as a 
result of traumatic influences Avhich cannot 
often be demonstrated. 

He calls to his aid the experimental ob- 
serA'-ations of Lange, of Copenhagen, who 
took ten thoracic vertebra; from recent au- 
topsies and subjected them to a pressure in 
a machine such as is used by engineers to 
test the strength of materials. His results 
Avere as follows, quoted by Kummell : 

Each vertebra breaks with a certain pres- 
sure, but before the break occurs definite 
changes take place. 

Pressure on the vertebra shows no demon- 
strable changes as long as a certain limit is 
not exceeded. 

If this limit is exceeded, a shortening of 
each A'ertebra occurs ; the vertebra; are meas- 
urably compressed. 

If the pressure does not exceed the limit, 
the shortening disappears after the relapse. 

If the pressure exceeds the limit, the de- 
formity does not completely disappear. The 
compressed vertebrje recover someAvhat but 
never reach their former height. 

Besides the amount of pressure, the length 
of time plays an important part in this per- 
manent shortening. The same pressure 
Avhich, after short action, is folloAved by 
complete restoration, produces an irreversi- 
ble shortening if the action is prolonged. In 
tliis report, the vertebra of the adult acts the 
same as that of a child ; the A'ertebra of a 
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vertebra by jumping (as from a moving ve- 
liicle). It certainly is not meticulous to ask 
if this description of Kummell’s disease 
does not correspond to the classical descrip- 
tion of what is necessary for fracture of the 
spine, namely, direct or indirect force ap- 
plied to the spine in hyperflexion or hyper- 
extension or when the longitudinal axis is 
shortened. 

Yet very recently Blaine (3) has written: 

The principal feature in the discovery of a 
case of spondylitis traumatica tarda is the find- 
ing roentgenologicall}’ of a more or less col- 
lapsed vertebral body, often without kyphos or 
knuckle. It may be incident to an examination 
for non-traumatic lesions. 

Such a finding — “without kyphos or 
knuckle” — should make one feel rather cer- 
tain that one is not dealing with Kummell’s 
disease. Blaine continues: 

A striking feature of post-traumatic spondy- 
litis tarda is the surprisingly small degree of 
disability that results in most cases. In fact, 
if true disability were to occur, I would ques- 
tion whether it were a case of Kummell’s 
disease. 

This might be paraphrased thus : A strik- 
ing feature of fracture of a vertebra with- 
out cord involvement is the surprisingly 
small degree of disability which results in 
most cases. In fact, if true disability were 
to occur, I would question whether it were a 
case of fracture without cord involvement. 

Kummell has plainly written that the dis- 
ability depends upon the nature and kind of 
'injury. 

Most writers have grouped recognized 
vertebral fracture, with or without delayed 
symptoms, with a description of Kummell’s 
disease. 

Fosdick Jones (2), in 1923, reviewed 
some 106 cases in the literature, including 
one of his own, under the title “Compres- 


sion Fracture of the Spine Developing De- 
layed Symptoms (Post-traumatic Spondyli- 
tis, or Kummell’s Disease).” He did not 
mention a paper by Wallace, of Pittsburgh. 
As far as I am able to learn it is the largest 
single contribution of anyone in the litera- 
ture. Wallace (4) described in detail 82 
personal cases of fracture of the spine, some 
47 of which were not diagnosed until the 
appearance of delayed symptoms. 

Of the 82 cases of fracture of the spine 
recorded by Wallace, in 67 a definite history 
of forcible flexion of the spine was given: 
20 cases were promptly recognized, 75 per 
cent of which showed paralysis; 47 cases 
were undiagnosed; three cases (6 per cent) 
had paralysis in some degree. The shortest 
elapsed time of the undiagnosed cases was 
25 days, the longest 1,045 days, the average 
311 days. A single body was crushed in 60 
cases, more than one in 21 cases; the first 
lumbar, in 33 cases (or 41 per cent), and the 
second lumbar in 19 cases (or 23 per cent). 
The ages ranged from 16 to 65 years, the 
average being 39. Nearly all of the patients 
were coal miners. 

Kummell recognized that compression of 
a vertebra may result from indirect as well 
as direct injury. Yet it is evident that the 
character of the force is only part of the 
picture: the character of the body receiving 
the applied force and its relationship ana- 
tomically and physiologically at the time of 
the trauma come to the foreground. 

Stern (5) declares the cause of spinal 
fracture is to be found sometimes in unusual 
muscle effort, that the most frequent cause 
of vertebral fracture is indirect violence 
which gives rise to a hyperflexion or hyper- 
extension of the trunk or to a shortening of 
the longitudinal axis of the column beyond 
the limits of its elasticity. When these fac- 
tors are combined with lateral bending, more 
or less rotation or tilting of the body of the 
injured vertebra takes place. 

Those of us who have had the experience 
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of the trauma, the extent of the injur)% and 
the resistance of the individual, of course, 
prevent any hard and fast rules being laid 
down for this period of w'eli-being. 

3. The stage of gibbus formation and 
the return of local pain in the injured verte- 
bra, the last one which presents a complete 
picture of post-traumatic r'ertebral disease, 
is easily diagnosed clinically as well as by 
the X-ray. 

It is erroneous, Kummell says, to look 
upon rarefying osteitis as an independent 
symptom-complex, just as it is erroneous 
to look upon the compression fracture as a 
single cause, even in those cases in which the 
X-ray shows such a process to be present be- 
yond question. The various gradations of 
the effect of the trauma must be considered 
as constituting the etiologic factor. Here 
it would appear Kummell is talking about 
cause and effect, confusing proximate and 
approximate, mediate and immediate, in an 
endeavor to make the etiologic factor some- 
thing unique. 

The pathologic-anatomical support which 
Kummell adduces is not convincing. He re- 
fers to an autopsy specimen described by 
Ludloff in which the last two lumbar verte- 
bra; were studded with small hematomas, al- 
though no fracture w’as present. The pa- 
thologist Ponfick remarked, "This is a case 
which almost certainly ivonld have led to a 
so-called ‘Kummell’s kyphosis.’ ’’ 

A pathologic report by Hattemer in Gar- 
re’s clinic is next made use of. A patient, 
aged 61 years, had fallen on the ice a few 
years before and almost two years later had 
had another accident. Pain and disability 
increased until she was unable to move her 
extremities. The hospital record reports a 
definite gibbus of the ninth and tenth tho- 
racic vertebrffi. the pathologic diagnosis be- 
ing “rareficatio vertebarum dosarum et lum- 
balium No compression of the vertebra; is 
observed.’’ 

Kummell then proceeds to quote Hatte- 


mer’s description of what is necessaiq- for 
the repair of fracture of the vertebra, and 
why osteitis traumatica occurs in untreated 
fracture, which is beside the point if Kum- 
mell’s disease is not fracture. 

A case reported by Wiegel is then in or- 
der. A man aged 41 j-ears lifted a heavy box 
and complained of severe pain in the lower 
portion of the spinal column. He died six- 
months later of an intercurrent disease. On 
autopsy, a cavity the size of a hazel nut was 
found in the first lumbar vertebra in which 
the spongiosa was replaced by a jelly-like 
substance. “It appears that the patient died,” 
Kummell adds naively, "before a further de- 
generation of the spongiosa and the forma- 
tion of a gibbus could take place.” 

The last pathologic specimen Kummell 
utilizes is one ‘demonstrated by Rumpel, in 
1898, in which the first lumbar vertebra was 
wedge-shaped and united to the adjoining 
vertebra by a bony mass, which he said was 
the result of compression fracture without 
dislocation. 

Of the four autopsy specimens, one was 
frankly a compression fracture and three 
might have been any one of several other 
things. 

Pbalthzard, in 1914, in what has been de- 
scribed by Jones (2) as the first complete re- 
port of postmortem findings recorded in sur- 
gical annals on Kummell’s disease, reported a 
case which resulted in the death of the pa- 
tient six months after the accident. The nec- 
ropsy findings showed a marked spinal sco- 
liosis, with a compression fracture of the an- 
terior portion of the body of the ele\'enth 
dorsal vertebra. Nevertheless, Jones adds, 
the exact pathogenesis of this disease is still 
theoretical, 

Kummell said his disease always followed 
trauma, either by direct force against the 
spinal column or the impaction of a heavy 
object on the shoulders and neck of the 
individual, or by his sitting down with 
great force or wrenching and crushing the 
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especially where no paralysis is present, 
these complicating injuries are so apparent 
that no thought of the possibility of a ver- 
tebral fracture enters the examiner’s mind 
at first. If, later, the patient complains of 
backache bis complaints are not sufficiently 
heeded to cause the physician to examine 
the back, and the patient is appeased by 
being told that he “ought to expect a back- 
ache after the jolt he got.” 

A knowledge of the roentgen appearance 
of the normal vertebra and its physiological 
cycle of change, as well as the anomalies of 
birth, is of first importance before one be- 
gins to consider the pathologic — a platitude, 
if you like, but one that needs restatement 
constantly. 

Froelich, of Nancy, in 1920, cpioted by 
Sinding-Larsen (9), described a number of 
cases of alleged traumatic spondylitis, the 
radiographs of which (both front and side 
views in two cases) show the presence of 
horizontal fissures through the middle of 
several bodies, with or without deformation 
of the latter (Fig. 1). According to Froe- 
lich, the fissures were due to numerous tra- 
becular fractures. 

Hahn (10), in 1922, was the first to rec- 
ognize the blood vessel origin of the slit-like 
appearance, often observed on the lateral 
roentgenogram of the spine of a young in- 
dividual (Fig. 2). He believed this slit-like 
appearance represented the X-ray projection 
of nutrient foramina and was to be observed 
only during a short period of adolescence, 
when an increased blood supply was present. 

Hanson (11). of Stockholm, has made a 
detailed study of this problem based on 360 
pathologic cases, 40 so-called normal individ- 
uals (ranging in age from 6 months to 19 
years), and 8 full-term fetuses. He studied 
the course of the vertebral arteries by in- 
jecting Teischmann’s substance into the ca- 
rotid or the aorta of fetal bodies of different 


on roentgenograms (Fig. 3), as well as on 
anatomical preparations. A study of these 
preparations shows, he says, that the arteries 
are not concerned with the peculiar verte- 
bral formations described above, their ar- 
rangement having been found to be as 
follows: A small artery, a direct branch of 
the aorta, passes backwards along each side 



ages. By this method he succeeded in dem- 
onstrating arteries, even of very fine caliber. 


slit-like appearance, often observed on 
nH- fo^tgenogram of the spine of a young 

individual. (After Hahn.) ^ 
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of a busy casualty clinic realize how rela- 
tively mild trauma, usually indirect, may 
cause fracture of a vertebra. Cardis, Walk- 
er, and Olver (6) report an impressive case 
of a man, aged 28 3 "ears, who, while riding 


reached and the bony segments have been 
crushed by the force. Such fractures usual- 
ly occur where the spine is least flexible, as 
in the dorsal region. 

Fractures from the compression of hvper- 



Fig. 1. Showing alleged traumatic spondylitis, with horizontal fissures through the middle of several 
bodies. (From Froelich’s “Chirurgie Rcparatrice et Orthopedique,” after Sinding-Larsen.) 


a motorcjxle, was struck on the left foot by 
a car which unexpectedly emerged from a 
side street on his left. Only the patient’s 
foot was struck; his back was not directly 
injured and he was not unseated. He was 
certainly jarred sever eh' but he resumed a 
twelve-mile journev’^ on his motorc 3 'cle. One 
week after the accident the patient noticed 
a lump in the small of the back, with asso- 
ciated pain and tenderness. A roentgeno- 
gram showed a wedge-shaped collapse of the 
second lumbar body. 

In shortening of the longitudinal axis of 
the r'ertebral column, fracture results be- 
cause the limit of compression has been 


flexion or hyperextension are most common- 
13 ' found in regions where flexible segments 
join the more rigid portions, as in the dorsal 
lumbar, dorsal cervical, and cer\'ical occipital 
regions. 

Sever’s (7) cases of compression fracture 
of the vertebrae followed severe violence, 
usuall 3 '- a crushing force applied through the 
long axis of the spine or while the spine was 
flexed. All were diagnosed late. One reason 
for late diagnosis, given by Hartwell (8). 
is that the force which causes vertebral frac- 
ture is so great that in at least a third of 
the cases other severe injuries accompany 
the spinal fracture, and in many instances, 
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middle line towards the foramen vertebrale. 
The excavation disappears during the second 
year of life except in the lower fifth, sixth, 
and seventh dorsal vertebra:, and in the first 


view for a fracture line, and it warns against 
interpreting anomalies of epiphyseal devel- 
opment as compression fractures or disease 
because they happen to be wedge-shaped. 



Fig. 4. Showing venous channel and types of vertebral bodies. (After Hanson.) 


and second lumbar, where it remains till the 
age of 14. The canal formations can appear 
in different forms during the period from 
two to 14 years, as is shown in Figrtre 4 
(drawings 2, 3, 4, and 5). 

In some individuals the vertebral body has 
a staircase-like outline at its two anterior 
corners, as shown in the drawing numbered 
6. The epiphyses are formed in these stair- 
case-Hke formations, as shown in the draw- 
ing numbered 7. The author (Hanson) has 
found vertebra? of this kind in individuals 
with rounded backs, and is assuming that 
this peculiar shape of the vertebra: may be 
the anatomical foundation of some cases of 
kyphosis. He found epiphyses in a child 
aged 6. though they have previously been 
stated not to occur before the age of 11. He 
found the described canal formations in all 
cases examined — in fetuses 35 centimeters in 
length and in individuals up to the age of 14. 
This work of Hanson’s, it seems to me. is of 
outstanding value, since it rules out at once 
sc\ eral possible sources of error in the inter- 
pretation of roentgenograms of the spine. 
There is no longer any excuse for mistaking 
the venous blood vessel as seen in the lateral 


If the wedge-shaped vertebra is the result 
of fracture, it may be asked, why not callus 
formation, and a return to normal ? 

The progress of any given case of frac- 
ture of the spine is necessarily very slow, as 
the formation of true callus in the vertebral 
osseous tissue is very slight in comparison 
with that formed in the long bone. True 
union often does not take place, a condition 
which is most frequently seen in compres- 
sion fracture of the bodies. Absorption and 
rarefaction of the bone often takes place. 
After the erect posture is assumed, a kypho- 
sis slowly develops over the seat of fracture 
and the injured segment sags forward. 

Kolodny (12) has shown that an ade- 
quate blood supply to the periosteum is es- 
sential for normal union of fractures, and 
that periosteal callus plays a far more im- 
portant role in the union of fractures than 
endosteal callus. 

Hanson’s work, already referred to, has 
demonstrated the poverty of blood supply to 
the vertebrfe, thus rendering conditions ideal 
for non-union and consequent collapse of the 
vertebral bodies. If the injury to the spine 
has been slight and immoljilization and hv- 
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and close to the middle of the ^erteb^al 
body, to which, haMng reached its dorsal 
aspect, it gives off small branches Passino- 


appears on a lateral roentgenogram as di- 
vided into three plates, one upper and one 
lou er of denser nature, and one — lighter 



Fig 3 Showing arterial suppb to \ertcbra (After Hanson) 


through the intervertebral foramen, small 
branches are supplied to the arch, while the 
main branch continues to the posterior as- 
pect of the vertebral body, piercing this near 
the middle line 

Hanson observed that from late fetal life 
until the age of two years the \ ertebral body 


betw een these In the anterior margin of the 
latter there is seen to be an excavation in the 
shape of an amputated cone with its base di- 
rected forwards This excavation is occu- 
pied by a vein, running close under the peri- 
chondrium and periosteum, respectii ely, and 
continuing by a stem on each side of the 
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Fig. 7. The patient was a male aged 60, who was 
struck on the back by a stable door, with no apparent 
injurj'. First X-ray examination (Feb. 14, 1924) 
showed no definite evidence of fracture. 



Fig 8 Same case as shown in Figure 7. Re- 
examination (March 11, 1924) showed definite X- 
ray evidence of fractures of the first, third, and 
fourth lumbar vertebras. 


logic conditions are of the age period of 
childhood and adolescence their scars are 
carried OA-er into later life and may Avell be 
a source of confusion. 

The flattening and Avedging may Avell be 
the result of minute fractures, if one accepts 
their origin to be the result of imbalance be- 
tween the static demand and static capacity. 

Calve, in considering the etiologj^ of os- 
teochondritis and epiphysitis, eliminates tu- 
berculosis, syphilis, Kummell’s disease, and 
congenital malformation. He belieA'^es that 
an infectious origin is the most probable of 
all etiologic factors. Buchman considers 
lightly the histor}' of injury usuall)’^ elicited 
in these cases, but if the process is an infec- 
tious one. Avith physiologic starvation, injur)' 
might Avell be considered the approximate 
cause of the vertebral collapse as Avell as the 
static imbalance. 

Osteo-arthritis of the proliferatiA-e type, 
Avith Avedge-shaped A-ertebra; and deformi- 


ties, mechanically, at least (disregarding its 
infectious or non-in fectious origin), may 
AA'ell represent minute compression frac- 
tures consequent to repeated small traumas, 
impoverishment of blood supply, and bad 
posture from faulty habits or the demands 
of certain occupations (Fig. 7). 

If one presupposes disease prior to the 
collapse of a A-ertebra, as bone cyst or pri- 
mary or secondary malignancy, the fact still 
remains that one is dealing AA'ith fracture. 

I haA'e just seen the X-ray films of a case 
of Hodgkin’s disease primary in the spine, 
Avith characteristic Avedge-shaped A'ertebra 
and kyphos, undiagnosed until general 
glandular enlargement appeared after tAvo 
years. If it is any or all of these conditions, 
it is no longer the specific entity of Kum- 
mell’s disease. 

Kummell plainly states tliat the largest 
part of his observations and communications 
Avas made at a time Avhen Roentgen’s dis- 
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in dorsal group (physiological). pjg. g Wedge-shaped vertebra of epiphysitis in- 

volving fourth, sixth, and ninth dorsal vertebrje 


perextension employed promptl 3 % a relative 
return to normal may be expected to occur. 
Although some degree of compression may 
remain, there will not be collapse. 

If, in addition to the lesions demonstrable 
by the X-ray, there are present (as Reuter, 
working in Kalisko’s Medical Legal Insti- 
tute, in Vienna, showed) numerous smaller 
ones distributed over a wide area, such as 
fissures of the discs, lacerations of the liga- 
ments, etc., these maj' later give rise to a 
condition of chronic ankylosis of the spine. 

If Kummell’s disease is not fracture, what 
may it be? Not tuberculous spondylitis; 
not arthritis deformans; not syphilis, ac- 
cording to Kummell. 

It is perfectly evident that every wedge- 
shaped vertebra, with or without kyphos, is 
not the result of fracture. If one encounters 
a wedge-shaped vertebra without a history 
of trauma or definite evidence pointing to 
fracture or disease, it rvill be necessary to 


examine the entire spine, for, as Bowman 
and Coin (13) have pointed out, an extra 
half ^'•ertebra occurs, Avedge-shaped in ap- 
pearance, which is truly an extra segment 
and is sometimes thought to be a com- 
pression fracture. 

Then there is the wedge-shaped vertebra 
so commonly seen in the dorsal group, the 
result of physiologic change (postural) 
(Fig. 5), or the erratic development of a 
congenital anomaly or an osteochondritis or 
an epiphysitis. The affected vertebra in os- 
teochondritis and epiphysitis (parallel condi- 
tions going on at different periods of 
growth, according to Buchman, 14) may be 
oblong (a parallelogram) or wedge-shaped, 
with the base of the wedge anteriorly or 
posteriorly placed (Fig. 6). 

Furthermore, very definite repair proc- 
esses are evident, which leave the vertebral 
outlines dense and sclerosed. Multiple verte- 
brje are often affected. While these patho- 
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series of traumatic spines seen at the Cam- 
bridge City Hospital with Dr. Benjamin 
Godvin and followed roentgenographically 
over a period of years, what Kummell has 
described is unrecognized, hence untreated, 
fracture of the spine — unrecognized because 
of no cord symptoms, inadequate or no 
roentgen examination, and the erroneous be- 
lief that if one can walk and has suffered 
only a slight (mild) trauma one cannot have 
a fracture of the spine. 
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Fig 9. Showing the end-result (Feb 15, 1928) in 
same case shown in Figures 7 and 8 


cot'ery was as yet unknown, or at least not 
practically available. He sat'S : 

Even to-day [writing in 1921] the number 
of X-rays which could give help in clearing up 
causation of the disease is not great. This 
lies in the nature of the disease, since a pa- 
tient only rarely has an X-ray taken, shortly 
after the accident, as the first painful stage is 
quickly over and a feeling of improvement and 
relief obtained. No X-ray can be found in the 
literature which was taken shortly after the 
trauma and which might be compared with a 
later picture. 

This statement of Kummell’s no longer 
stands. Satisfactory X-ray negatives of the 
spinal column in the anteroposterior projec- 
tion as well as lateral har'e been a develop- 
ment of the last few years. Even in the fifth 
edition of Kohler’s (15) excellent mono- 
graph, translated in 1928, speaking of the 
lumbar vertebrre, one reads'. 

These are usually viewed in dorsal negatives; 


occasionally, too, an oblique negative is help- 
ful, and in children, even a profile negative. 
Even in the adult, satisfactory profile nega- 
tives can often be secured. 

With our present X-ray equipment and 
technical methods one must do a great deal 
of explaining if he fails to produce satisfac- 
tory negatives of the spine in any projection. 
Improved roentgen technic and diagnosis 
are the explanation of the infrequency with 
which one now encounters Ivummell’s sjm- 
drome. Early in the course of the patient’s 
complaint, if not at the time of injur)', ade- 
quate X-ray studies are now made, which 
usually reveal the extent of the trauma, and 
a diagnosis of compression fracture can be 
promptly made. Appropriate ortliopedic 
treatment, such as hyperextension, Instituted 
earty, will prevent complete collapse of the 
vertebral body in some cases and definitely 
forestall gibbus formation. 

A so-called negative X-ray report should 
not be accepted wholeheartedly. The term 
“negative” should be dropped from the no- 
menclature of the roentgenologist. Figure 8 
is a photographic reproduction of a lateral 
roentgenogram of the lumbar spine of a 
man, aged 60, who was struck in the back 
when a barn door came off its hinges. Be- 
cause of “cupping,” seen in the superior ar- 
ticular surface of the third lumbar vertebra, 
and my particular interest in Kummell’s syn- 
drome, this case was followed carefully, and, 
much to my surprise, on re-examination in 
less than three weeks the first lumbar verte- 
bra was found to be wedge-shaped, the su- 
perior articular surfaces of the third and 
fourth lumbar vertebra compressed and 
pitched forward (Fig. 9). Now, four years 
later, because of early adequate orthopedic 
treatment, there is no kyphos or gibbus 
(Fig. 10). This is the onl)' case I have seen 
which approximates Kummell’s description 
of the early stage of post-traumatic disease 
of the vertebra, and yet it was fracture. 

In my opinion, based on a rather unusual 
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Fig. 1. Position of the patient on the roentgenographic table in making cholecystograms. The pa- 
tient is comfortable, relaxed, his head is turned to the right side and his toes are over the end or the 
table. No discomfort from pressure points. 


pleted. This makes a coffee-and-cream-col- 
ored mixture with art agreeable taste. 

In either case the dye is fresh and there 
is no risk in the administration. We know 
that it takes the gall bladder at least an hour 
to empty after a meal, and the dye should 
he given one or two hours after the regular 
evening meal so that the gall bladder is re- 
ceptive to the opaque bile. 

(C) Ttvclvc-lioitr Examination. — Twelve 
hours after the administration of the dye, 
every effort is made to demonstrate a shad- 
ow of the gall bladder. The 16-hour exam- 
ination is carried out regardless of the 12- 
liour findings, and the patient is cautioned 
not to cat or drink anything but sip.^ of wa- 
ter in the interim. He is instructed to fake 


an enema just before returning for the 16- 
honr examination to dear out the colon con- 
tents so that gas and visible particles of the 
dye will not obscure the gall-bladder shad- 
ow. It is an advantage to see the dye in the 
12-hour filrns so that one may be sure it has 
been taken and not lost by vomiting or 
diarrhea. 

(D) Further B.raminafions. — ^At the 16- 
hour examination, if any shadow of the 
gall bladder can be distinguished, the patient 
is asked to return for examination imme- 
diately after eating a meal. Depending on 
the degree of contraction of the gall bladder 
at this examination (17-hour), another ex- 
amination is usually made an hour later 
(18-hour) to demonstrate maximum con- 


ORAL CHOLECYSTOGRAPHY OF TO-DAY^ 


By W'lLLIAM H. STEWART, JED., and 

I INTERPRETATION of cholecysto- 
graphic findings is entirely dependent 
on the technic of conducting the exami- 
nation and there still exists a lamentable 
lack of standardization or uniformity in 
this technical procedure and conduct of the 
examination. We do not mean to imply that 
there is only one correct way in which to 
make the examination, but there are certain 
all-important fundamentals which must be 
acknowledged in the management, especially 
of the “faint” and “no shadow” cases. Our 
experience has been that the majority of 
films (75 per cent) submitted here for ex- 
amination from other laboratories where a 
cholecystographic examination has been 
performed and a diagnosis made, are of in- 
ferior quality, usually almost black, on 
which a report of “no shadow” and patho- 
logic gall bladder has been made. The im- 
pression is prevalent that a Graham test is a 
Graham test however performed, and that 
if a few films result in no gall-bladder out- 
line being discernible, then the gall bladder 
must consequently be diseased. One of these 
most important fundamentals is that every 
“faint” and “no shadow” finding must be 
confirmed by a repeat examination. We 
have no quarrel with advocates of the intra- 
venous method, as we are confident that the 
route of administration is only a minor mat- 
ter and that, properly performed, the test 
will be equally dependable. We do question 
if the intravenous method is infallible and 
believe that a “faint” or “no shadow” find- 
ing should be confirmed, regardless of the 
route of administration. Success in chole- 
cystography is in direct proportion to the 
technical quality of the films ; the best inter- 
preter will not be able to diagnose pathologic 
involvement from mediocre films. 

'Read in abstract before the Third International Congress 
of Radiologj', Paris, July 26-31* 1931. 


H. EARL ILLICK, Af.D., New York Citv 

The method of procedure which we have 
found to be most satisfactory in obtaining 
reliable findings in cholecystography is as 
follows: 

(A) Prclimiiwry.~The patient makes an 
appointment for the examination, at which 
time a thorough cleaning out is ordered. 
After this, the preliminary films are made 
which localize the lower border of the right 
lobe of the liver and this correct position is 
marked on the skin of the patient’s back. 
The best exposure technic for this patient is 
also recorded, so that results may be dupli- 
cated. Usually the tube is accurately cen- 
tered over the right twelfth rib posteriorly, 
slightly above in obese patients, and some- 
times considerably below in thin patients 
(Fig. 1). If calcified stones are found on 
these preliminary films, the Graham test 
adds very little positive information unless 
differentiation from renal calculi is neces- 
sarje 

(B) Details of Oral Administration of 
the Dye. — What is the best oral method to 
use,? The two methods which we have 
found to be most trustworthy are the gela- 
tine capsule in divided doses and the one- 
dose administration in sarsaparilla. In the 
capsule method for the average 150-pound 
patient, eight plain gelatine capsules are 
loosel)'' filled with the contents of the 3.5 
gram ampoule. Two capsules with 5 grains 
of bicarbonate are given every 15 minutes 
until all are taken, beginning at 8 v.u. 
This method is ideal for the private patient 
and consistently reliable results are obtained. 
In hospital use the contents of the ampoule 
ma)' be dissolved in one ounce of water 
which, in turn, is mixed with a half-glass of 
sarsaparilla which has been thoroughly 
stirred until effervescence has been com- 


674 



677 


STEWART AND ILLICK: ORAL CHOLECYSTOGRAPHT 


cases or others who are unable to suspend 
respiration for a reasonable length of time, 
and in such cases the quality is sacrificed. 

The kilovoltage must be the lowest pos- 
sible in proportion to the thickness of the 
body. In a patient whose body is eight 
inches thick, about 65 K.V. should be used; 
ten inches, 75 K.V. ; twelve inches, 85 kilo- 
volts. This is one of the most important of 
the technical factors, and in no other way 
can maximum contrast be obtained and the 
films have the necessary “snap” and wealth 
of soft tissue detail. 

A film size of 8 X 10 is the most accept- 
able, as the area covered is large enough to 
include tlie entire right side at the level of 
the twelfth rib. An e.xcellent gall-bladder 
outline on an 8 X 10 film may be easily 
overlooked on a 14 X 17 size film. Secon- 
dary rays are minimized by using a cone 
just large enough to cut the corners on an 
8 X 10 film at 25 inches tube-film distance. 
A 10 X 12 film is sometimes used to localize 
the gall bladder. 

A Bucky diaphragm is an aid in obtain- 
ing maximum contrast. The curved Bucky 
has given us the best results. 

Compression by means of a rubber blad- 
der is a very important means of obtaining 
the best films. The bladder must be 
squeezed down as firmly as the patient will 
permit, thus making the body as thin as pos- 
sible and also aiding the patient to complete- 
ly suspend respiration. 

In the matter of the patient holding his 
breath, he must be at rest with feet over the 
end of the table or legs supported and no 
unpleasant pressure spots; he must be edu- 
cated carefully and watched on several trials 
to insure perfect relaxation and proper sus- 
pension of respiration (Fig. 1). It is help- 
ful to have the patient hold his nose closed 
with his fingers. lilore films are wasted in 
obtaining co-operation from the patient in 
this detail than in any other wa)'. The least 
motion during exposure will result in fuzzi- 




Fig. Z-C. Another e.xample of normal, e.xtreme 
contraction of the gall bladder after a meal. The 
ducts as well as the spiral valves of Heister are 
\ isible. 

ness and lack of detail and generall)'’ poor 
films. In such, small negative calculi are 
overlooked and also the faintly outlined 
gallstones with thin calcified rings. Time 
and again such shadows are visible on only 
one or two films of the whole series, because 
those were of the best technical quality and 
there had been no motion from breathing 
(Fig. 3). 

STANDARD BY WHICH TO JUDGE WHAT CON- 
STITUTES A SATISFACTORY CHOLECYSTO- 
GRATHIC EXAMINATION 

(1) In normal cases, preliminary films 
before the dye is given reveal no gall-blad- 
der shadow ; after the tetraiodophenol- 
phthalein the gall-bladder outline becomes 
more intense from the twelfth to the six- 
teenth hour; is of normal size, shape, and 
position and contracts down markedly after 
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Fig 2-A. An average normal shadow of the 
gall bladdei at the 16-hour examination. 


Fig 2-5. Normal, extreme contractility after 
a meal, a finding which rules out pathologic in- 
voKement Note the elevation of the gall blad- 
der after a meal 



tractilit}^ (Figs. 2-A and 2-B). If the gall 
bladder empties slowly, a 19-hour examina- 
tion is made. The final examination is made 
at 36 hours, early the following morning, 
and barium is then given to outline the 
stomach and duodenal cap. 

(E) The stomach and duodenal cap 
are routinely examined after a barium meal 
following every Graham series, because in a 
surprisingly large proportion of cases with 
negative cholecystographic findings, gastric 
or duodenal ulcer (Fig 12) or malignancy 
is found A few times both a pathologic 
gall bladder and a gastro-intestinal lesion 
have been found in the same patient. It is 
sometimes an advantage to fill the duodenal 
cap with barium while the gall bladder is 
distended with opaque bile, as occasionally 
by this method pericholecystitis and periduo- 
denitis may be diagnosed, although we are 


opposed to this as a routine procedure. In 
thin patients with fairly intense gall-bladder 
shadows, fluoroscopy may be of value in 
permitting direct palpation of the gall blad- 
der for localization of tenderness or detec- 
tion of fixation. In stout individuals or in- 
stances of faint shadows, the gall bladder is 
too indefinite to be recognized with cer- 
tainty. 

(F) Details of Radiographic Technic that 
Insure Successful Examinations. — A tube 
of 30 ma. has been found most satisfactory 
for general use, as detail is almost as good 
as with 10 and much better than with 100 
milliamperes Ten milliamperes may be 
used in thin patients who co-operate well in 
holding the breath, especially since faster 
films and screens are available. One hun- 
dred milliamperes are frequently necessary 
in muscular or obese subjects and cardiac 


677 


STEWART AND ILLICK: ORAL CHOLECYSTOGRAPH 1 


cases or others who are unable to suspend 
respiration for a reasonable length of time, 
and in such cases the quality is sacrificed. 

The kilovoltage must be the lowest pos- 
sible in proportion to the thickness of the 
body. In a patient whose body is eight 
inches thick, about 65 K.Y . should be used , 
ten inches, 75 K.V. ; twelve inches, 85 kilo- 
volts. This is one of the most important of 
the technical factors, and in no other way 
can maximum contrast be obtained and the 
films have the necessary “snap” and wealth 
of soft tissue detail. 

A film size of 8 X 10 is the most accept- 
able, as the area covered is large enough to 
include the entire right side at the level of 
the twelfth rib An excellent gall-bladder 
outline on an 8X10 film may be easily 
overlooked on a 14X17 size film. Secon- 
dary rays are minimized by using a cone 
just large enough to cut the corners on an 
8X10 film at 25 inches tube-film distance. 
A 10 X 12 film is sometimes used to localize 
the gall bladder. 

A Bucky diaphragm is an aid in obtain- 
ing maximum contrast. The curved Bucky 
has given us the best results. 

Compression by means of a rubber blad- 
der is a very important means of obtaining 
the best films. The bladder must be 
squeezed down as firmly as the patient will 
permit, thus making the body as thin as pos- 
sible and also aiding the patient to complete- 
ly suspend respiration. 

In the matter of the patient holding his 
breath, he must be at rest with feet over the 
end of the table or legs supported and no 
unpleasant pressure spots; he must be edu- 
cated carefully and watched on several trials 
to insure perfect relaxation and proper sus- 
pension of respiration (Fig. 1). It is help- 
ful to have the patient hold his nose closed 
with his fingers. More films are wasted in 
obtaining co-operation from the patient in 
this detail than in any other way. The least 
motion during exposure will result in fuzzi- 



Fig. 2-C. Another example of normal, extreme 
contraction of the gall bladder after a meal The 
ducts as well as the spiral valves of Heister are 
r isible. 

ness and lack of detail and generall)'- poor 
films. In such, small negative calculi are 
overlooked and also the faintly outlined 
gallstones with thin calcified rings. Time 
and again such shadows are visible on only 
one or two films of the whole series, because 
those were of the best technical quality and 
there had been no motion from breathing 
(Fig. 3). 

STANDARD BY WHICH TO JUDGE WHAT CON- 
STITUTES A SATISFACTORY CHOLECYSTO- 
GRAPHIC EXAMINATION 

(1) In normal cases, preliminary films 
before the dye is given reveal no gall-blad- 
der shadow; after the tetraiodophenol- 
phthalein the gall-bladder outline becomes 
more intense from the twelfth to the six- 
teenth hour; is of normal size, shape, and 
position and contracts down markedly after 
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Fig. 3. Faintly outlined, thinly calcified, ring-like 
gallstones, visible on only a few of the best roent- 
genograms in a scries, and which would be missed 
on any except those of the highest quality. This 
patient, aged 52 years, complained for two weeks of 
pain in the gall-bladder region, A tumor was palpa- 
ble. X-ray examination showed large gallstones and 
a large gall bladder. 

Operation — Gallstones ; cancer of gall bladder, 
with metastases in liver; pericholecystitis. 

Pathology — Carcinoma of the gall bladder 

a meal, and shows no gallstones. The gall 
bladder must fill with the dye, concentrate 
it, greatly contract after a meal, and com- 
pletely empty. 

(2) There must be no blurring or fuz- 
ziness of soft tissue or bony outlines from 
respiration or movement. 

(3) Bony detail in the lower ribs and 
vertebral bodies must be sharp-cut and dis- 
tinct. 

(4) Soft tissue outlines must be dis- 
tinct. The entire border of the right lobe of 
the liver should be visible, which insures 
correct position and rules out situs inversus. 
The right kidney outline is always distinctly 


visible, as well as the edge of the psoas 
muscle. 

(5) The dye should be visible in the in- 
testines unless an enema has been given. It 
is an advantage to be able to see the tetra- 
iodophenolphthalein at the 12-hour exami- 
nation as that proves the patient took the 
dye and retained it (did not lose it bv vom- 
iting or diarrhea) . 

(6) The area included on the films is 
from the right tenth rib to the hip joint. In 
“no shadow” cases, examine the spine close- 
ly as a gall-bladder outline may be hidden bv 
the vertebral bodies, and the patient must 
be rotated in order to demonstrate the 
viscus. 

(7) There should be maximum con- 
trast — no gray-brown tints — ^^-et the films 
must not be too dark. These are the two 
most frequent offenses. The first is caused 
by too high kilovoltage, the second by over- 
exposure, which is often combined with un- 
der-development. Detail is consequently of 
poor quality, and slight shadows of pathol- 
ogy may be overlooked. Any film which is 
so dense that an unusually intense light is 
necessary in order to see through it is un- 
satisfactory. and should be discarded. 

(8) Make enough films. A “no shad- 
ow” or “faint shadow” diagnosis on two or 
three films is the cause of most failures ; or 
worse yet, the films available may be too 
dense. Such cases should be re-examined. 

Concerning an important modification of 
the Graham test to permit more detailed 
study of the contracted gall bladder, it is of 
great consequence to examine the gall blad- 
der after a meal, not only to demonstrate a 
strictl}' normal cholecystographic response 
but also to be certain that no small gall- 
stones are being missed. The statement has 
been made that if a gall bladder fills with the 
dye, it can empty, which, of course, is ob- 
vious. But to claim that therefore no ob- 
servation is necessary after a meal is to 
chance overlooking small calculi which are 
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Fig 4 Pericholecystitis. Cannot demonstrate normal contractility of the gall bladder after a meal; 
gall bladder fades away. The patient had pain in the epigastrium, radiating posteriorly and to the right. 
There had been recurrent attacks for 25 years, more severe of late These attacks lasted about 24 hours 
and occurred every five or six weeks The patient was never jaundiced; the abdomen was flaccid; there 
was tenderness on deep pressure over the gall bladder , , 

X-ray Examiuatwu . — Apparently normal cholecystographic response except that normal contractility 
after a meal could not be demonstrated 

Oferatioii—GaW bladder was slightly thickened; no stones; very dense adhesions between gall bladder, 
duodenum, and omentum 


frequently visible only in the greatly con- 
tracted gall bladder and after some of the 
dye has been evacuated. Deformity from 
adhesions is often brought to light as the 
gall bladder empties, and Kirklin (1) has 
shown the necessity of watching the gall 
bladder empt}" in the detection of small poly- 
poid tumors. The usual method of making 
an examination an hour or so after the pa- 
tient has taken food was found to be unsat- 
isfactory, as frequently the gall bladder had 
already emptied and no shadow was distin- 
guishable. We then began to make examina- 
tions immediately after the meal, following 
up with more frequent observations while 
the gall bladder still contained opaque dve. 
We found that one of the important charac- 
teristics of normal function in the gall blad- 
der is contraction after a meal to one-fourth 
its former sice or even smaller than zvhen 


fully distended, and the demonstration of 
this is of importance in ruling out pathologic 
involvement. Such evidence of normal func- 

c 

tion was found to be present in about one- 
third of the cases in which a shadow was 
obtained, and is more pronounced and easier 
to observe the more intense the gall-bladder 
shadow. On the few gall bladders found at 
operation to be pathologic but reported as 
negative after a Graham test (so-called false 
negative), we have never been able to dem- 
onstrate this maximum contractility after a 
meal. We believe that when it can be dem- 
onstrated, pathology can be safely ruled out. 
In such a viscus the muscular coats cannot be 
seriously infiltrated, and the extremeL small 
size of the contracted gall bladder positively 
negates the presence of any gallstones. Such 
a finding of a greatl)" contracted but still 
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Fig S Type of gallstone demonstrated after dye “coats” it. The patient, 51 years old, complained 
of attacks of pain m the upper abdomen twice a week for nine months. There was jaundice during sev- 
eral attacks 

X-ray Examination — No gallstones in preliminarj' films After dye, a generally contracted gall blad- 
der, with poor function, was seen. Chronic cholecystitis. 

Operation — Thick, small gall bladder with narrow, thin cystic duct containing a large, round, some- 
what roughened, dark brown, solitary calculus, the size of a large marble. 


plain!}' visible gall bladder has never been 
present in our experience when dense peri- 
cholecystic adhesions were found at oper- 
ation (Fig. 4). In cases of faint shadow 
there is often sluggish contraction or none 
at all demonstrable, the gall bladder fading 
away soon after the meal, due to disease of 
the wall or the presence of stones. Occa- 
sionally, small stones which were hidden by 
the dense shadow of the distended gall blad- 
der may be recognized after the gall blad- 
der has contracted. 

CHOLELITHIASIS 

As stated on many occasions, gallstones 
are roentgenographically of two varieties, 
opaque and non-opaque. The opaque stones 
usually contain a varying percentage of cal- 


cium and can be detected in the preliminary 
examination. This finding is many times 
sufficient for surgical indications, without 
the use of the Graham test. The visualiza- 
tion of the gall bladder, in addition, often 
brings to light many interesting details as to 
the condition of its wall, obstruction of the 
cystic duct, etc. But far more valuable than 
all is the state of the function of the gall 
bladder. It is surprising to see how often 
we have stones present in a gall bladder 
which has a fairly normal sequence. This 
in itself is extremely valuable as to the im- 
mediate surgical indication, for we are 
of the opinion that, given a case of opaque 
gallstones, we may be sure that there is con- 
siderable pathologic change in the gall-blad- 
der wall and that removal is indicated. We 
have seen too many patients with known 
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Fig. 6. Visualization of the common duct at the 
16-hour examination when it contains the dye. The 
gall bladder had been removed eighteen years previ- 
ously. The pointed distal end of the duct where it 
passes into the intestinal wall is distinguishable. 


chronic cholecystitis, with stones, postpone 
removal until an acute attack, with gan- 
grene, carries them off. 

The non-opaque stones are composed 
mostly of cholesterol or bile salts and have 
insufficient calcium content to be visible 
roentgenographically unless the dye has 
been given. If the gall-bladder shadow is 
obtained, the stone or stones appear as sin- 
gle or multiple sharp-cut, circular or squared 
dark spots within the white gall-bladder 
shadow. Opaque bile surrounds the non- 
opaque stone and visualizes it by contrast 
of shadow. A single large or small stone of 
this variety is usually seen in the fundus 
and can be made to move around by shifting 
the position of the patient, or at times sim- 
ply contractions of the gall-bladder wall 
during emptying will change the location of 
the stone. Small polypoid tumors may be 
mistaken for calculi of this character. They 



Fig. 7. “Faint” sliadow of gall bladder, “straw- 
berry” type. The patient was a boy 14 years of_ age, 
who complained of pain, with nausea and vomiting, 
for a year. There were slight rigidity and spasm 
in the right upper quadrant ; direct tenderness over 
the gall bladder. 

Operation revealed a gall bladder of double nor- 
mal size; tense, with thickened wall; numerous ad- 
hesions to duodenum. 


are usually seen near the edge of the gall- 
bladder shadow, however, and never change 
their position (Kirklin, 1). 

At times it is difficult to differentiate the 
shadow of a large non-opaque gallstone 
from a bubble of gas in the colon. No sin- 
gle recent suggestion is of as much impor- 
tance as the routine use of colonic cleansing 
between the twelfth and sixteenth hours 
after the dye. It clears out the gas and gives 
one an opportunity to make correct interpre- 
tation. Bubbles of gas in the descending 
arm of the duodenum are deceiving and may 
be mistaken for stones. Careful comparison 
of the entire series of films will usually clear 
up this differentiation as the mottled shad- 
ow of a gall bladder partially or completely 
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Fig. 8 Example of a "faint” gall-bladder shadow 
containing non-calcified gallstones. There are two 
huge stones in the neck of the very large gall blad- 
der, resembling gas m the pyloric region and du- 
odenal bulb; also many small stones in the fundus. 
The patient, S3 years of age, had had attacks of 
jaundice for the last two years; no pain. Operation 
re\ealcd cholelithiasis and cholecystitis 

filled with stones has a fairl}" constant ap- 
pearance. If no gall-bladder shadow is ob- 
tained because the cystic duct is obstructed 
and the dye cannot enter the gall bladder, 
these stones cannot be recognized and the 
examination is reported as a “no shadow” 
case. It is well for the roentgenologist to 
appreciate that in fully 60 per cent of these 
patients stones are present, although he may 
not be able to demonstrate their presence. 
In reporting these cases, always state the 
above facts, otherwise one may be held re- 
sponsible for not reporting stones found at 
operation. 

As we have previously reported, we have 
had a number of cases of fairly large non- 
opaque stones located in the cystic duct 
which could not be recognized until a small 


amount of the dye-impregnated bile worked 
its way around the stone and coated it suffi- 
ciently to render it visible (Fig. 5). Some 
of our colleagues have become so enthusi- 
astic in producing a dense shadow at full 
concentration that they overlook the fact 
that small non-opaque stones can be over- 
shadowed. If preliminary films are made 
before the dye is given, most opaque stones 
can be picked up ; it is a safe rule, however, 
to examine both before and after the test as 
well as during the filling and empt}'ing of 
the gall bladder. 

Dr. Phemister, Dr. Rewbridge, and Dr. 
Rudisill, at the American Medical Associa- 
tion meeting held in Philadelphia in June, 
1931, called attention to the ver}’- interesting 
fact that in obstruction of the cystic duct 
with cholesterol or bile pigment gallstones, 
large amounts of calcium carbonate may be 
deposited in the gall bladder or in the gall- 
bladder wall. In some instances there is a 
cast of calcium carbonate occupying the en- 
tire gall bladder. If the gall-bladder wall 
can assume such strange activity, one ques- 
tions if it is not possible that in some cases 
a chemical change occurs in the dye-impreg- 
nated bile whereby there is a breaking up of 
the iodine content and destruction of the 
shadow-casting element. If this is so, it may 
account for some of our “no shadow” cases. 
Investigation along these lines is now under 
way. 

PERSISTENCY OF THE SHADOW 

In some cases the gall bladder fails to re- 
spond to the stimulus of food and does not 
contract and empty as it should. It is usual- 
ty fairty reliable evidence of a deficiency in 
the muscular tone of the gall bladder. One 
sees “persistency of shadow” as a part of a 
general condition of asthenia, and it is often 
noted in cases showing marked 6-hour gas- 
tric retention after the barium. When the 
shadow disappears after food and again 
faintly appears 36 hours after administra- 




Fig. 9. Evample of traction deformity from adhesions The patient, 74 years of age, complained of 
attacks of pain in the gall-bladder region, sometimes lasting two weeks, with nausea and vomiting. “Gas 
present; bowels regular; no jaundice. 

X-ray examination revealed deformity and displacement of the gall bladder, with fixation from adhe- 
sions. 


tion of the dye, it usually indicates reabsorp- 
tion, and up to date ^Ye have disregarded 
the finding as of no importance. 

Now and then a case will show what we 
call a “late appearance.” It is rare, but in all 
of our series the gall bladder has proven to 
be pathologic. 

VISUALIZATION OF THE DUCTS 

The ducts are outlined commonly in con- 
tracted gall bladders after the meal. Even 
the spiral valves of Heister in the cystic 
duct are plainly distinguishable in favorable 
cases (Fig. 2-C). If a sufficient number of 
observations are made during the emptying 
of the gall bladder, one may be able to de- 


tect patliology of the ducts. In one case we 
were able to visualize the common duct 
eighteen years after cholecystectomy — it 
showed a distinct narrowing at the ampulla 
of Vater (Fig. 6). In another patient we 
detected a non-opaque stone located in a di- 
lated common duct, the gall bladder having 
been removed some years before. 

FAINT SHADOW 

What is a “faint shadow” and how can 
it be recognized? One knows that follow- 
ing the oral administration of tetraiodophe- 
nolphthalein the gall bladder slowty fills 
with the opaque bile, reaching full distention 
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Fig 10 Angulation of the gall bladder, with 
adhesions. The patient, 49 years old, had had at- 
tacks of severe pain in the gall-bladder region for 
the first time six years before examination and again 
two weeks before. Slightly jaundiced ; no vomiting. 

X-ray examination showed a kinked, angulated, 
deformed gall bladder which functioned poorly; no 
gallstones. 


in about twelve hours ; that one of its main 
functions is to absorb some of the liquid 
portion of the bile, leaving the remainder 
much stronger in its solid constituents. This 
concentration occurs about sixteen or seven- 
teen hours after giving the dye. The normal 
shadow at this observation is smaller and 
much more dense than that seen at the 
twelfth hour and is the shadow that one 
establishes as the “standard.” From this 
known density one can recognize variations. 
There are, of course, shadows which are not 
so dense as the “standard” and still are 
within normal limits; these are sometimes 
difficult to evaluate but long experience will 
render the distinction recognizable. In 
our early studies we made comparison be- 
tween the shadows of surgically proven 
pathologic gall bladders and the standard, 
and soon established a density which we felt 



Fig. 11. Clinical diagnosis was acute cholecystitis 
The gall bladder functioned normally after the 
Graham test. A barium clysma demonstrates a high 
cecum which has never descended The patient has 
had pain in the right side for the past three weeks, 
with moderate fever; vomited once; tenderness in 
right upper quadrant. Clinical opinion was gall- 
bladder trouble. 

X-ray Examination . — Negative Graham test. High, 
non-rotated cecum (tender) ; appendix not outlined 
Operation revealed appendiceal abscess under 
the liver. 


we could definitely state to be a “faint 
shadow” (Fig. 7). The ability to recognize 
this finding can be perfected by a close com- 
parison of the normal with the density of 
those gall-bladder shadows known by the 
presence of visible gallstones (Fig. 8) to be 
pathologic. One must bear in mind in this 
interpretation that technical factors may 
var)’’ within wide limits, and two examina- 
tions on the same case may result in some- 
what different findings. Considerable de- 
pends on whether or not the fasting period 
has been broken; whetlier there has been 
vomiting or diarrhea, and, finally, on wheth- 
er or not the dye is visible in the 12-hour 
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films. We are often compelled to refuse to 
attempt a diagnosis on only a single exami- 
nation which has resulted in a “faint shad- 
ow,” unless there are stones, jaundice, or 
some other acceptable cause accompanying 
this finding. The safe rule is to make a re- 
examination in any suspicious case, as more 
will be learned by repeating the test than in 
any other manner. 

What does a “faint shadow” indicate? If 
we assume that opaque bile enters the gall 
bladder, then a “faint shadow” must indi- 
cate one of three things: 

(1) That the gall-bladder wall is so 
thickened from an old chronic inflammation 
that the density of the shadow of the dye- 
impregnated bile is lessened (Fig. 7). 

(2) That the gall bladder is so packed 
with stones as to allow only a small amount 
of the opaque dye to enter. This is a very 
frequent finding in chronic cholecystitis 
with stones (Fig. 8). 

(3) By far the greatest number of faint 
shadows result from some interference with 
the normal function of concentration. This 
is especially true in acute cholecystitis or an 
acrite exacerbation in an old chronic case. 
This loss of function is due to the crippled 
condition of the mucous membrane because 
of inflammatory changes, which may be of 
varying degree, so that our shadow often 
passes all the way from faint to none at all. 
Bronner and Schiiller (2) believe that on 
account of the inflamed membrane in acute 
cases this finding is due to increased abilit}’- 
of the gall-bladder wall to absorb “contrast 
bile.” We have never been able to recog- 
nize this occurrence and have had the feel- 
ing that events in the gall bladder follow 
the same routine as in other mucous mem- 
branes throughout the body, namely, in the 
presence of an acute inflammation there is 
considerable edema and that edema in tissue 
decreases rather than increases absorption. 
Their contention, however, is supported to a 
considerable extent by Iwanaga (,3), who 
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Fig 12. Clinical diagnosis was acute cholecystitis; 
roentgen findings demonstrated normal cholecyst- 
ographic response and duodenal ulcer. The patient, 
45 years old, had had pressure pain for the past year 
in the epigastrium, radiating to the right upper quad- 
rant and back ; nausea ; no vomiting ; anorexia. 

X-ray Exammation — Normal gall bladder by Gra- 
ham test. Marked and persistent deformity of the 
duodenal bulb from ulcer. 

has called attention in his animal experi- 
ments to the fact that traumatic or bacterial 
inflammation of the gall bladder gives rise 
to increased absorption of the bile. Rosen- 
thal and Licht (4) seem to be of the same 
opinion, they having expressed themselves as 
convinced that there is an increased absorp- 
tion of bile acids in acutely inflamed gall 
bladders. 

We must not fail to recognize that there 
are many cases of old sclerotic gall bladders, 
in which the function of concentration is de- 
fectir-e, resulting in a faint shadow. 

That we may have a varying degree of in- 
flammatory change from normal to badlv 
damaged mucous membrane in the same gall 
bladder is conceded, but we do not believe 
that this will influence the character of the 
general shadow. Kirklin, Caylor, and Boll- 
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man (5) have found that concentration in cases, but the authors finnl}" belie\e that 
the gall bladder is the sum of the activity of when a “no shadow” finding is obtained and 
the entire organ, and that diseased portions verified, it means that the cystic duct is ob- 
may be found in a gall bladder without structed, provided, of course, that the bile is 
noticeably influencing the concentrating opaque to the X-ray. If it is not opaque, 
power of the organ as a whole. there is interference with the normal func- 



Fig 13 Cancer of the colon mistaken for cholccjstitis The patient, 56 
jcars old, complains of cramp-hke pains in the right upper quadrant, which have 
been present for four months He has lost fifteen pounds in weight during the 
past year 

A-raj Eramiiiatwn — Stomach, duodenum, and gall bladder are negatne 
Clysma reieals “napkin-ring” cancer of hepatic flexure At operation, a hard, 
annular tumor of hepatic flexure, the size of a lemon, was found firmly' fixed 
to the under surface of the right lobe of the h\er 

Pathology — Adenocarcinoma of the hepatic flexure, with metastases m the 
legional lymph nodes 


That there are other individual causes for 
faint shadow, there can be no doubt The 
important fact is that, regardless of whether 
the dye is given orally or intrav enously, the 
finding of a faint shadow usually indicates 
pathology. It should always be carefully 
studied and checked by at least one re-ex- 
amination, especially if surgical interference 
is contemplated. 

XO SHADOW 

The above remarks concerning “faint 
shadow” apply in a measure to “no shadow” 


tion elsew’here in the biliary system than in 
the gall bladder All are agreed that gall- 
stones are the most common cause of cystic- 
duct obstruction, but what explanation can 
be offered for the case with a patulous C3'stic 
duct and still “no shadow” is present? In 
such a case what is preventing the opaque bile 
from entering the gall bladder^ It must be 
conceded that no single explanation can ac- 
count for all of the cases in this group We 
are firm believers in spasm or edema of the 
cystic duct accounting for many cases of no 
shadow'” on the first examination in which a 
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shadow is present on re-examination. Con- 
striction from adhesions accounts for some 
obstructive cases and extrinsic pressure from 
tumor or inflammator)'- masses may produce 
obstruction in certain cases. Allowing for 
these exceptions, there are still a number in 
which the explanation must be more or less 
theoretical. A number of possibilities have 
been offered. 

(1) The inflammatory process in the 
gall-bladder wall (cholecystitis) causes 
more rapid absorption of the dye than nor- 
mal, so that by the time the films are taken, 
the percentage of iodine in the opaque bile 
mixture is not sufficient to render the gall 
bladder visible (Bronner and Schuller, 2). 

(2) The inflammatory process inhibits 
cell activity so completely that water is not 
absorbed and the dye is not concentrated 
(Chiray and Panel, 6). 

(3) The inflammatory process causes 
breaking up of the bile-dye combination ; the 
toxic products interfere with the chemical 
union of the dye and bile (George Rohden- 
berg, 7). 

(4) The wall of the gall bladder is ab- 
normally thickened, the lumen is smaller, 
and there is insufficient opaque bile-dye con- 
tent to cast a shadow. 


UNtSEft OF 

i Stowe tiV R, ClDN'G/ 
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Fig^ 14. Illustrating kidney stone found on rou- 
tine Oraham examination. The patient had had pain 
in the abdomen for the past seven weeks, and had 
been confined to bed for four weeks. Frequent 
vomiting ; liver enlarged on examination ; no shadow 
on Graham test; renal stone. 

Opcra/ioii —Liver large, pale yellow; gall bladder 
hidden in dense omental adhesions; large hard mass 
in the head of the pancreas ; stone could be palpated 
in the right kidney. 


(5) Bile is abnormally thickened (tarry 
or axle-grease consistency) and not miscible 
with the dye. 

(6) The gall bladder is so filled with 
non-opaque stones that an insufficient 
amount of dye-impregnated bile can enter 
the gall bladder to give a shadow, even 
though the cystic duct be patent. 

(7) It is possible that some disturbed 
physiological action between the gall bladder 
and the sphincter of Oddi may prevent 
opaque bile from entering the gall bladder 
(Naunyn), but this has never been demon- 
strated. 

_ (8) Kirkhn (8) claims a meal contain- 
ing fats in the evening just before taking 
tie dye (oral test) results in 25 per cent 


more cases of “faint or no shadow” than if 
a fat-free meal is allowed. 

(9) Lahey and Jordan (9) blame the 
colon and state that “in 44 per cent, in a 
senes of 65 cases, the gall bladder filled 
normally after 5 to 10 days of bowel man- 
agement; whereas, with the same intrave- 
nous technic it had previously shown an ab- 
sence of filling or inadequate filling.” Why 
functional or spastic irritability of the colon 
should have any influence on intravenous 
tcchmc does not seem clear, since the dye is 
administered directly into the circulation, 
JUt m any event, a large percentage of cases,’ 
nearly half, required re-examination to ol> 
tain a normal shadow, when there was pre- 
sumably no disease of the gall bladder. It 
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\ intestinal obstruction from 
appendiculdr abscess flinical 
diagnosis acute g. bl. / 


Fig IS Clinical diagnosis was acute cliolcc>stitis 
but roentgenograms demonstrated intestinal obstruc- 
tion The patient complained of diffuse abdominal 
pain, with tomiting, pain in epigastrium (no rela- 
tion to meals) ; abdomen moderately distended 
X-ray Exatmnaiion — Dilated intestinal coils 
Operation — Acute appendicitis, with pelvic peri- 
toneal abscess , acute ileus due to inflammatory adhe- 
sions of the low'er ileum 


is interesting to conjecture whether a spastic 
colon may produce or be associated witli a 
spastic cystic duct 

(10) Kretchrnar (10) has a tabulation 
of 19 cases of ‘‘no shadow,” three of which 
gave a normal shadow on repeating the test 
(intravenous technic) 

Defective liver function, hepatitis, or 
cirrhosis may in rare cases prevent the bile 
from becoming opaque That there will 
always remain a certain number in which an 
explanation of “no shadow” is impossible, 
there can be no doubt 

DEroRMITY or THE SHADOW 

Throughout the last five r^ears’ experience 
in choicer stogiaphy we hare noted rvith in 


creasing frequency deformities of the gall- 
bladder shadorv of varying nature; elonga- 
tions, sacculations, folds, angulations, con- 
striction, etc , har e been obserr ed in gall 
bladders rvhich gave a normal response to 
the dye. We har e concluded that they are 
in the nature of anomalies, and this opinion 
has been sustained by the study of main 
cases operated upon Horvever, one must 
distinguish betrveen deformities of this class 
and those caused hr" pericholecystitic adhe- 
sions In the latter, there is usually a mal- 
position, rvith or rvithout eridence of trac- 
tion (Figs. 9 and 10) The long axis of 
the gall bladder is common^ directed in- 
rvard, instead of dorrmvard or outward 
The edges of the shadorv are apt to be 
roughened and irregular, especially in the 
presence of stones. 

With a typical normal response to' a meal 
the gall bladder contracts to about one- 
quarter its size rvlien distended Such a 
finding rules out any dense adhesions from 
pericholecystitis, but a “fadearvay” empty- 
ing, rvitbont any evidence of contraction, is 
strong supporting evidence of adiiesions in- 
volving the serous coat 

Berr'are of those cases which give a per- 
fectly normal cholecystographic response 
rvithout deformity and still have persistent 
drawing pain We har e seen such findings 
in at least six cases. About the only rpent- 
genographic signs are a slight malposition 
of the gall bladder with possibly some ten- 
derness and fixation rvhen palpated under 
the screen. Horrever, the gall bladder is 
normally so close'y attached to its liver bed 
that efforts to demonstrate fixation by palpa- 
tion are rery difficult; in fact, rve have 
found fluoroscopy almost impossible unless 
the subject is verr- favorable In all these 
cases the gall bladder rvas found embedded 
in omental adhesion 

DIAGXOSIS AND DIFFEREX'TI DIAGXOSIS RV 
JIEANS OF THE GR-VHAM TEST 

Patients referred for X-ray examination 
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of the gall bladder fall roughly into three 
groups : 

(1) Those in whom the clinical symp- 
toms are typical, the diagnosis of acute gall- 
bladder disease has already been made 
clinically, and there have been attacks of 
unquestioned bdiary colic, the X-ray exam- 
ination being made simply for what addi- 
tional information it may yield. 

(2) Those with vague, indefinite ab- 
dominal distress whose main complaint is 
gas, belching and flatulence, with very little 
pain, in whom the X-ray examination is 
made with the hope that it will lead to a 
positive diagnosis or else rule out organic 
disease 

(3) Lastly, those with no gall-bladder 
complaint, in whom a thorough search is 
being made for focal infection or as part of 
a clinical “work-up ” The gall bladder may 
not even be under suspicion, but gallstones 
have been found during a routine examina- 
tion of the gastro-intestinal tract, urinar} 
system, or spine. 

In the first group, there is only rarely an} 
failure to confirm the clinical diagnosis, but 
in the second and the third groups the dif- 
ferential diagnosis is more difficult and the 
Graham test is often of great value. It is 
in these cases that the clinical history and 
findings may be very indefinite, while the 
X-ray, when positive, is of real aid in estab- 
lishing a correct diagnosis. Moreover, 
while one lesion is usually the cause of the 
patient’s symptoms, especially in acute mani- 
festations, yet in chronic cases there may be 
two or more lesions Chronic appendicitis 
and chionic cholecystitis are frequently 
associated ; so are chronic pancreatitis and 
chronic cholecystitis or duodenal ulcer with 
chronic cholecystitis With such multiplic- 
ity of lesions, the history and findings may 
be extremely confusing, while the X-ray 
gi\ es impartial visualization of the existing 
pathology. 

T he mo'^t common double lesion is chronic 



Fig 16 Echinococcus cjst; cholelithiasis and 
cholecystitis The patient, 60 years of age, for se\- 
eral years has had occasional attacks of pain m the 
right upper quadrant, radiating to the back and the 
shoulder blade; nausea but no ^omItIng, frequent 
gaseous eructations, with relief from pain , anorexia 
X-ray Examiuatwu — Mass just above and to the 
outer side of the gall bladder, which is calcified , 
probable echinococcus cyst; non-opaque gallstones 
Operation — Echinococcus cjst and gallstones 

cholecystitis and chronic appendicitis. Wheii 
the cecum fails to descend into the iliac 
fossa, the appendix may be in the right 
upper quadrant and defy differential diag- 
nosis without the X-ray (Fig. 11). 

Duodenal ulcer may accompany gall-blad- 
der disease (Fig. 12), but it is more often 
found as a single lesion when the gall-blad- 
der disease has been diagnosed clinicallv. 
Such findings are so frequent that the 
stomach and duodenal bulb are routinely 
outlined following the Graham test. It has 
been stated by some authors that in the pres- 
ence of duodenal ulcer the cholecystographic 
findings in the rast majority of cases will be 
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Fig 17. Echinococcus cyst. The patient, 40 years 
of age, has complained for 19 months of pain and 
burning in the stomach upon taking food. He has 
lost fifty pounds in weight in the last two years. 
Has a mass beneath the liver the size of an orange. 

X-ray E.ratnmaiion — Gail bladder is displaced up- 
wards by a rounded mass; lower rim is calcified. 

Operation . — A cyst in the lover border of the 
right lobe of the liver. 

Palholoyy — Echinococcus cyst of the liver. 

“no shadow.” Our experience does not 
justify such a statement. When we obtain 
a “no shadow” in the presence of a duodenal 
ulcer, it is usually due to a double lesion. 

Gastric ulcer and cancer frequently give 
symptoms referable to the gall bladder. 
Even the best of internists would not ven- 
ture in many cases to make the differentia- 
tion without the aid of the roentgen exam- 
ination, and these remarks are pertinent to 
cancer of the colon, a palpable mass being 
taken for an enlarged gall bladder (Fig. 
13). 

Cancer of the pancreas, gall bladder, and 
liver usually results in a “faint shadow” or 


“no shadow” on examination with the 
Graham test, and differential diagnosis can- 
not be made (j.c., with the Graham test). 
This gall-bladder finding, in the opinion of 
the authors, is due to associated patholog)'. 

A stone in the right kidney may present 
a strikingly similar clinical picture to gall- 
bladder disease. Kidney stones present a 
variety of forms, from round or oblong to 
those with sharp, spike-like projections, 
usually quite dense, while gallstones are 
typically ring-like or facetted when calci- 
fied. The oral Graliam test is a much more 
simple differentiating test than pyelography. 
We may have a double lesion as in Figure 
14. This patient suffered from a carcinoma 
of the head of the pancreas, as well as 
nephrolithiasis. The gall-bladder finding 
Avas “no shadow,” due to adhesions. 

Small intestinal obstruction, with cramps, 
may be confused with biliary colic. Here a 
single film of the abdomen demonstrates the 
distended intestinal loops (Fig. 15). 

An echinococcus cyst of the liver is occa- 
sionally seen, causing symptoms that are 
difficult to differentiate, without cholecystog- 
raphy, from a gall-bladder lesion (Figs. 16 
and 17). 

SUMMARY 

( 1 ) The most efficient technic for oral 
cholecystograph)^ of to-day as a result of fir^e 
years’ experience has been outlined. 

(2) Er'ery “faint shadow” and “no 
shadow” finding should be re-examined for 
confirmation as a routine. 

(3) Ma.ximum contractility of the gall 
bladder after a meal must be demonstrated 
as part of a normal cholec 3 ^stographic re- 
sponse and to rule out pathologic involve- 
ment. 

(4) Theories are outlined for cause of 
“faint shadow” and “no shadow.” 

(5) Cholecystographic findings in vari- 
ous lesions of the biliarj' tract are men- 
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tioned, with illustrations of differential 
diagnosis. 
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IRRADIATION OF TUMORS, WITH SPECIAL REFERENCE TO 
RADIOSENSITIVE TUMORS' 

By MAX KAHN, M.D., Baltimore, ^ilARYLAND 


T his brief review is based on the ex- 
perience of nearly eight years, during 
which we hai^e irradiated certain types 
of tumors with superficial and deep X-rajL 
Most of the experience was obtained in the 
treatment of cases obsen-ed both by Dr. 
Bloodgood and the author, and the diagnosis 
was based on clinical, X-ray, or microscopic 
evidence and not infrequently on all three. 
Dr. Bloodgood published a thorough review 
of radiosensitive tumors in Radiology in 
March, 1930. The present review is chiefly 
of tumors considered inoperable, most of 
them large and either inaccessible or not eas- 
ily accessible by operation. As a rule, the 
more malignant the tumor the more radio- 
sensitive it is likely to be; for e.xample, 
lymphosarcoma and certain other types of 
sarcoma — embr 3 mnal cell sarcoma. Tliere 
are some exceptions, which will be men- 
tioned later in the case reports. Of the cur- 
able types of tumor, basal-cell cancer is well 
known to yield to irradiation, and since this 
type of cancer frequently attacks the skin 
superficial irradiation is usuall)^ sufficient to 
bring about a cure. Basal-cell cancer is 
mentioned simplj' to call attention to the fact 
that irradiation as well as surgery will pro- 
duce a cure, and also that it falls in the radio- 
sensitive group. When properly treated 
either by X-ray or surgery, it seldom recurs. 
Fibromas or fibrosarcomas belong to a type 
of tumor more or less radiosensitive, and, 
while some of them will yield to irradiation 
and the patient remain clinicall}^ well for five 
3 'ears or more, others are only temporarily 
benefited, recur, and have to be surgically 
removed. Tumors of this type, therefore, 
fall in the group of moderate curability and 

'Read before the Radiological Society of North America, at 
the Sixteenth Annual Meeting, at Los Angeles, Dec. 1-5, 
19.30. 


it is always advisable to tr}' irradiation be- 
fore operation. Such a tumor is somewhat 
slow-growing and not infrequently involves 
the nerve sheath. One case of fibromyxoma 
of the antrum and nares and another case of 
fibromyxosarcoraa involving the antrum and 
ethmoidal region, treated with the deep 
X-ray, are up to the present time clinically 
well at tu'O and two and a half years, re- 
spectively. These, with a few other cases, 
are taken from a large number of various 
types of tumors treated in the past eight 
years, and are reported because the}' present 
points of unusual interest. No attempt has 
been made in this study to make it embrace 
a complete review of radiosensitive tumors. 

CASE REPORTS 

Case 1. This case is extremely interest- 
ing as being an instance of a markedly 
radiosensitive tumor which proved highly 
malignant. The patient, H. J. R., white 
male, aged 56, consulted Dr. Bloodgood in 
April, 1930, about a growtli on his fore- 
head, which had been present for about ten 
or eleven months. When first noticed it ap- 
proximated the size of the end of the inde.x 
finger. It has slowly grown to tlie present 
size, occasioning no actual pain, no head- 
aches. The patient feels a little uneasiness 
there, and cannot wear a hat on account of 
pressure. The trouble had been present 
about three or four months before he con- 
sulted a physician, who advised leaving it 
alone, and the case, therefore, received no 
treatment until January, when the man con- 
sulted another physician, who gave him in- 
jections in the arm witliout result. 

On physical examination a large palpable 
tumor was found in the abdomen, and the 
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patient complained of indigestion. He also 
had a tumor of the right testicle which 
had been present for eighteen months. The 
right testicle was surgically removed by 
Dr. Bloodgood on April 8, 1930, and the 


to return in June with a recurrence of the 
tumor on his forehead and the tumor in his 
abdomen. A second course of irradiations 
was given, and, rvhile both tumors regressed 
somewhat, he gradually grew weaker and 



Fig. 1. Case 1. Metastasis to the frontal bone Fi& 2. Same case as sho^vn in Figure 1. 
and the overlying soft structures from sarcoma Note the rapid regression of the soft-str^ture 
of the testicle. Before deep irradiation. tumor five days after deep irradiation, there 

was evidence also of some improvement in the 
metastasis to the frontal bone. 


microscopic sections revealed a highly cell- 
ular embryonal type of sarcoma. X-ray 
examination of the head revealed destruc- 
tion of the frontal bone, particularly of the 
outer table immediately above the frontal 
sinuses, with infiltration and swelling of the 
overlying soft structures. The abdomen re- 
vealed no demonstrable tumor nor calcifica- 
tion, although a mass was easily palpable. 
Deep irradiations were begun in April, 1930, 
first over tlie forehead and then over the 
abdomen. The mass over the forehead 
rapidly became smaller and flattened out, 
whereupon we could feel the roughened 
bone beneath. Similarly, the mass in the 
abdomen rapidly disappeared so that it was 
no longer palpable, and the patient’s sranp- 
toms of indigestion disappeared about this 
time. He felt better after the course of 
irradiations than he had done for months. 
He went to his home in another citv, only 


died in July, 1930. This case is reported 
somewhat in detail because of tire extreme 
radiosensitiveness of the metastatic tumors 
of both the forehead and abdomen, asso- 
ciated with a high degree of malignancy. 

Case 2. A somewhat similar case, the 
patient having a tumor of the testicle, with 
metastasis to the abdomen. He is living and 
clinically rvell after seven and a half years. 
The patient, G. W., a white male, aged 42, 
married, entered the hospital in July, 1923, 
complaining of pain in the abdomen and in 
the right lumbar region radiating to the 
right ureter. On examination, the left tes- 
ticle was found to be apparently normal. 
The right testicle was absent. There was 
a spherical mass in the upper abdomen 
which seemed to be fixed and very rigid. 
When palpating the kidney area on either 
side, the mass — about the size of a grape- 
fruit and near the mid-line — did not move. 
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X-ray examination of the chest was nega- 
tive, revealing no evidence of metastasis. 
X-ray studies of the gastro-intestinal tract 
revealed difficulty in filling the pylorus and 
duodenal bulb, due to pressure from an 




Fig 3. Case 3. Aletastasis in the region of the 
right hilus, with a curved metastatic shadow extend- 
ing upward and outward to the periphery, following 
surgical removal of an ovary for sarcoma Before 
deep irradiation. 

extra-gastric tumor. There was also some 
degree of ileal and cecal stasis. An e.x- 
ploratory operation was done by Dr. George 
A. Stewart, whose note follows: “Right 
rectus incision — exploration of the abdom- 
inal cavity. Nothing in the scar or gall- 
bladder region but near the mid-line in 
region of the kidney there lay a large mass 
which was nodular in character and lay be- 
neath the peritoneum. There was no gland- 
ular enlargement. It was impossible to move 
this mass freely and we could not trace a 
direct communication with the kidney itself 
on this side. The entire mass was in such 
a position and seemed so large and near the 
large abdominal vessels that we did not be- 
lieve it advisable to remove it. No glands 
could be obtained for diagnosis. From the 
previous history we thought this to be a 
malignant metastatic tumor, although we 
could not get a section.” A brief note from 
Dr. J. McRea Dickson, of Gettysburg, Pa., 


who removed the right testicle in IMarcli, 
1923, stated that section of the tumor re- 
vealed an embryonal type of carcinoma. He 
also stated that an inguinal adenitis was 
present one year prior to the appearance of 





Fig. 4. Same case as shown in Figure 3, five 
years after deep irradiation. The lungs are clear 
and there has been complete disappearance of the 
metastatic shadows. Patient is clinically well. 

the growth. The patient received deep X- 
ra}'’ treatments during August, September, 
and October, 1923, and also during October, 
1924, but none since. He was seen at the 
office about five years after irradiation and 
at that time there was no palpable tumor 
in the abdomen and he was clinically well. 
In answer to a recent inquir}'. Dr. Dickson, 
under date of October 28, 1930, norv about 
seven and a half years after irradiation, 
rvrites as follows; “I saw Mr. W. about 
four months ago. There has been no re- 
turn of the tumor and he is apparently 
cured.” There is undoubtedly a similarity 
between these two cases of embryonal cell 
tumors, with the exception that the second 
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ted no metastasis other than in the abdo- in the region of the hilns, gradually extend- 
men uhile the first had metastases to the ing upward and outward toward the periph- 
abdomen and to the skull. Both yielded er 3 ^ There was marked infiltration m the 
rapidly to irradiation and were extremely region of the right hilus, with a widened 
radiosensitive. In one case the patient died mediastinal shadow extending upn ar 



Fig S Clinically, a case of cystadcnoma of the 
thyroid before deep irradiation, showing how pres- 
sure has produced distention of the superficial veins. 


about three and a half months following the 
first course of irradiation, while the other 
patient is living and clinically well and ap- 
parently cured seven and a half years later. 

Case 3. Miss M. B., white female, aged 
64, was first seen by Dr. Bloodgood in Sep- 
tember, 1925. Three years before she had 
been operated upon by Dr. William J. Cole- 
man for appendicitis and he had found also 
a sarcoma of the ovarjf. On physical exam- 
ination she was seen to have numerous 
warts, beginning in the mid-line of the abdo- 
men and extending to the chest. There was 
also a mass in the right upper quadrant of 
the abdomen. Her chief complaint was 
dyspnea, but otherwise she felt well. X-rav 
examination of the chest revealed a dense 
curved line, corresponding approximately to 
the region of the right upper and middle 
lobes. This dense line appeared to originate 



F)g. 6 Same case as shown in Figure 5. Note 
the infiltration and extension of the cystadenoma to 
both apices, particularly the right. 


There appeared to be also some increased 
widening of the left upper mediastinum. 
X-ray examination of the abdomen revealed 
no tumor shadows, and both kidneys were 
visualized and appeared normal in size and 
position. Dr. Bloodgood studied the sec- 
tions of the tumor removed by Dr. Coleman 
and his note on the sections is as follows: 
“It is distinctly a sarcoma; cells larger than 
lymphosarcoma. It belongs more to the 
endothelial sarcoma type, not unlike Ewing’s 
type of endothelial myeloma of bone. This 
tumor reacts readily to radium and X-ray.” 

The patient received deep irradiation over 
the lungs and mediastinum from September 
to November. 1925. She responded to irra- 
diation rapidly so that the dense shadow 
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X-ray examination of the chest was nega- 
tive, revealing no evidence of metastasis. 
X-ray studies of the gastro-intestinal tract 
revealed difficulty in filling the p 3 dorus and 
duodenal bulb, due to pressure from an 



Fig. 3. Case 3. Metastasis in the region of the 
right hilus, with a curved metastatic shadow extend- 
ing upward and outward to the periphery, following 
surgical removal of an ovary for sarcoma. Before 
deep irradiation, 

extra-gastric tumor. There was also some 
degree of ileal and cecal stasis. An ex- 
ploratory operation was done by Dr. George 
A, Stewart, whose note follows: “Right 
rectus incision — exploration of the abdom- 
inal cavity. Nothing in the scar or gall- 
bladder region but near the mid-line in 
region of the kidney there lay a large mass 
which was nodular in character and lay be- 
neath the peritoneum. There was no gland- 
ular enlargement. It was impossible to move 
this mass freelj' and we could not trace a 
direct communication with the kidney itself 
on tlris side. The entire mass was in such 
a position and seemed so large and near the 
large abdominal vessels that we did not be- 
lieve it advisable to remove it. No glands 
could be obtained for diagnosis. From the 
previous history we thought this to be a 
malignant metastatic tumor, although we 
could not get a section.” A brief note from 
Dr. J. McRea Dickson, of Gettysburg, Pa., 


who removed the right testicle in March, 
1923, stated that section of the tumor re- 
vealed an embryonal type of carcinoma. He 
also stated that an inguinal adenitis was 
present one year prior to the appearance of 
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Fig. 4. Same case as shown in Figure 3, five 
years after deep irradiation. The lungs are dear 
and there has been complete disappearance of the 
metastatic shadows. Patient is clinically well. 

the growth. The patient received deep X- 
ra.y treatments during August, September, 
and October, 1923, and also during October, 
1924, but none since. He was seen at the 
office about five j^ears after irradiation and 
at that time there was no palpable tumor 
in the abdomen and he was clinically well. 
In answer to a recent inquiry''. Dr, Dickson, 
under date of October 28, 1930, now about 
seven and a half )'ears after irradiation, 
writes as follows; “I saw Mr. W. about 
four months ago. There has been no re- 
turn of the tumor and he is apparently 
cured.” There is undoubtedly a similarity 
between these two cases of embryonal cell 
tumors, with the exception that the second 
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This case illustrates that the tying of the 
external carotid arteries, combined with 
deep irradiation, has produced a marked im- 
provement in a case of fibromyxoma, so that 
the patient is now clinically well, two and a 
half years after treatment. 

Case 5. The patient. O. J. O., a white 
male, aged 28, stated that he had been abso- 
lutely well in every way until Januar}\ 1928, 
when, he believes, his trouble began with a 
bad cold which settled over his left eye. He 
consulted a physician about that time who 
told him he had sinus trouble, and the left 
sinus was drained two or three times. The 
condition cleared up and he was not troubled 
again until the following March. The same 
s} mptoms returned at this time, witli water- 
ing of the eye. and he felt as if the e}'e was 
Ijeing pushed out of the socket. He had 
headaches over the left frontal area extend- 
ing to the occiput. He returned to his phy- 
sician, who treated him again for the left 
frontal sinus and the symptoms cleared up. 
but the left side of his nose felt “stopped 
up,” and since then he has been unable to 
breathe through the left naris. His phy- 
sician removed a piece of the turbinate in 
May, 1928, which revealed chronic inflam- 
mation, and after that time the patient had 
little trouble until three weeks previous to 
our examination. About August 1. 1928, 
he noticed a swelling of the left side of his 
face and a little swelling inside his mouth. 
He was first seen by us on August 11, 1928, 
and at that time there was a slightly visible 
suelling of the left side of the face over the 
left antrum. In his mouth we saw a swell- 
ing larger than a twenty -five-cent piece of 
the left upper jaw. The first and second 
molars had been extracted, the third was 
still in place. The tonsils were large. On 
palpation the mucous membrane over the 
tumor uas smooth and beneath it one could 
palpate a mucous mass with a bone shell. 
X-ray examination of the sinuses made else- 
where four weeks before revealed clouding 


of the left antrum, with a suggestion of 
partial destruction of the anterior wall. He 
was operated upon b}' Dr. Bloodgood on 
August 15. 1928. a brief abstract of whose 
operative note follows; “An intramural in- 



Fig. 8 Same case as shown in Figures 5 to 7 . 
There has heeu marked absorption in the region of 
the apices of the infiltration from the cystadenoma 
of the thjroid, following deep irradiation. 

cision along the upper lip to tlie nose was 
made, partly excising the external tumor 
with the cautery. The frozen section re- 
vealed sarcoma. On opening the antrum 
with cauteries (electric. Cameron and 
plumbers irons), it was impossible to re- 
move all the tumor, as it extended Ijehind 
the orbit and into tlie ethmoids. The tumor 
left behind was coagulated, but all of the 
tumor was not destroyed with the cautery. 
^Microscopic examination revealed sarcoma 
of the antrum, round-cell in type, beginning 
in a fibromyxomatous tumor.” 

He received a course of deep X-ra_\- irra- 
diation in August and another in November, 
1928, over the left antrum and left ethmoi- 
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in the lung and the widened mediastinal 
shadows disappeared. The warts on the 
abdomen were excised b}' Dr. Bloodgood in 
December, 1925, and proved to be benign 
pigmented moles. The patient was seen at 
long intervals and was also under the care 



Fig. 7. Same case as shown in Figures 5 and 6, 
showing regression of the cystadenoma of the thy- 
roid after a course of deep irradiation. Pressure 
has been relieved and distention of the veins has 
disappeared, 

of Dr. John T. King, who in a personal con- 
versation recently stated that the mass in the 
right upper abdomen has remained about the 
same in size and is symptomless. Follow- 
ing irradiation over the chest the patient has 
had no recurrence of dyspnea. X-ray exam- 
ination of the chest made in October, 1930, 
five }"ears after irradiation, reveals the lungs 
and mediastinum to be essentially negatir^e. 
The patient feels well and is able to attend 
to her usual household duties. 

This case is an illustration of a metastatic 
malignant tumor involving the lungs and 
mediastinum, clinically well and symptom- 
free five years following irradiation. 

Case 4. H. S. M,, Jr., a white male, aged 
15, had his tonsils and adenoids removed in 
October, 1927. At that time he was breath- 
ing badly, mostly through his mouth. One 
month later he had bleeding from the nose — 


three hemorrhages. At examination, when 
first seen in August, 1928, he was still 
breathing through his mouth. There was 
swelling of the right cheek, extending from 
the region of the zygoma down to the lower 
jaw, causing slight bulging of the eye and 
marked bulging of the right cheek. On 
palpation with one finger inside the mouth 
and one out, a small irregular mass which 
slid underneath the fingers could be felt. 
High up in the right side of the nose a gray- 
ish mass could be seen. He had had sev- 
eral epistaxes at infrequent intervals. Dr. 
Bloodgood’s impression was that we were 
dealing with a tumor palpating like a multi- 
ple fibromyxoma and involving in all prob- 
ability the nasopharynx, antrum, cheek, and 
temporal fossa and that it was not malig- 
nant. X-ray examination of the nasal ac- 
cessory sinuses rer’ealed, chiefly, clouding of 
the right maxillary sinus and right naris, 
strongly suggestive of a tumor, with some 
displacement of the nasal septum to the left. 
The walls of the ma.xillar)f sinus appeared 
intact. The heart and lungs were negative. 
On August 15, 1928, both external carotid 
arteries were ligated. A course of deep 
X-ray irradiation was begun during August, 
1928, after ligation of the carotids, re- 
peated again in January, June, and Octo- 
ber, 1929. The epistaxis stopped imme- 
diately after the first X-ray treatment and 
has not recurred. The swelling of the right 
cheek and bulging of the eye gradually sub- 
sided, as well as the mass in the right side 
of the nose. X-ray examination of the nasal 
accessory sinuses in October, 1929, rev'ealed 
decided improvement in the appearance of 
the right maxillary sinus, in that it was 
clearer and the walls of the antrum were 
better defined; there was also less clouding 
of the right naris. Dr. Bloodgood saw this 
patient in March, 1930, and noted that the 
swelling of the right cheek and bulging of 
the eye had gone and that the patient was 
breathing through the right naris. 
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doubt the possibility in all cases of determin- 
ing radiosensitiveness by the microscope, and 
I have ample evidence to back up that opinion. 
Take the so-called “Ewing tumors” — a bad 
name because it does not describe the tumor; 
some are sensitive and some are not. Among 


patients radiated in exactly the same way, 
some will die without the radiation having had 
apparently any effect on the tumor, and in 
others the tumor will disappear. Our micro- 
scopic slides do not tell us always the biolog)’’ 
of the tumor. 


ATOMS ARE WANDERERS EVEN IN 
SOLID METAL 

Atoms, even the heavy atoms of lead, are 
wanderers. Prof. J. G. von Heresy, of the 
University of Freiburg in Breisgau, has 
been investigating their properties. Lead at- 
oms are constantly in motion, even in solid 
metal, he believes. In an alloy of lead and 


gold, at a temperature half again as high as 
that of boiling water, the atoms wander 
through a space of a hundredth of a cubic 
inch in a day. When there is nothing but 
lead in tbe lump, however, moving about is 
not nearly so easy ; in pure lead an atom can 
migrate in one day through a space of only 
two ten-billionths of a cubic inch . — Science 
Service. 
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dal region. X-ray examination of the chest 
revealed no positive evidence of metastasis, 
and X-ray examination of his sinuses on 
November 24, 1928, revealed the frontal 
sinuses unequal in size and a little haz}% 
probably due to the hypertrophied mucous 
inembrane. There was destruction of the 
left maxillar}’^ sinus and malar bone — it was 
difficult to tell how much of this rvas due 
to surgical intervention and how much to 
neoplasm. The swelling over the left side 
of the face became less and gradually re- 
ceded, soon after the first course of treat- 
ments. 

The patient lives in a distant city and has 
written at various intervals, reporting his 
condition. In his last report in July, 1930, 
he states that he is in the best of health. 

This case illustrates a patient with a 
round-cell sarcoma in a beginning fibro- 
myxomatous tumor involving the antrum, 
who had an exploratory operation and who 
is now living and well two years following 
deep irradiation. 

In conclusion, I wish to call attention 
again to the fact that the highly malignant 
tumors are usually also highly radiosensi- 
tive, and do not necessarily offer a bad prog- 
nosis. On the contrary, I desire to empha- 
size that deep irradiation offers much hope 
in some types of malignant tumors and that 
irradiation is the method indicated in those 
cases in which the location of the tumor 
makes the lesion inoperable or its complete 
removal impossible. 

DISCUSSION 

Dr. Francis Carter Wood (New York): 
Dr. Kahn’s paper illustrates admirably the 
position in which we now find ourselves able to 
cure without any surgical intervention a cer- 
tain number of cases which, ten years ago, 
would have been absolutely incurable: there 
is no question about it. Unfortunately the 
numbers are few, but the results are certainly 
definite. In regard to the fibromyxoma of 


the nasal passages, in that case the operation 
of ligation of the external carotid could have 
been omitted, because it is perfectly well known 
that those fibrom)'xomas yield admirably to 
radiation by insertion of radium needles— an 
effective method, especially if the tumor is 
large and the needles can be inserted directly. 
If you can get near the base, the whole tumor 
will often disappear in the course of 'a few 
weeks. If it is not possible to get an approach 
to the tumor, external radiation will usually 
cause it to yield, in my experience, in a very 
short time without the necessity of interfer- 
ing with the circulation. 

Unfortunately, our diagnosis of the testic- 
ular tumor is still complicated by a series of 
names. We speak of "embryonal sarcoma”-r 
it means one thing, and a “seminoma” prob- 
ably' means the same thing. We all know that 
the tumors known as “seminomas” are extra- 
ordinarily sensitive to radiation and are not 
good subjects for surgery, because the growth 
metastasizes early', often before the patient 
comes to the surgeon, and frequently before 
the patient will consent to operative removal 
of the affected testicle. Most of these cases 
show abdominal metastases and if the patients 
are heavily radiated they will sometimes be 
cured. Sometimes the tumors recur and are 
not sensitive, and the patient goes the usual 
course. On the other hand, the definite tera- 
toid types, with carcinoma, are, as a rule, abso- 
lutely' resistant to radiation, even in enormous 
dosage, and in patients with such neoplasms, 
while occasionally the pain may be palliated 
for a few months, death almost always follows 
within a year. Thus the importance of biopsy 
and careful study of our slides is obvious. 
What I wish to insist upon is that every' pa- 
tient has a right to a biopsy and it should be 
the medical-legal obligation of the surgeon to 
preserve a series of slides for future study 
for the benefit of that patient. Every’ case 
furnishes a little information for our future 
work, and if slides are carefully preserved as 
records, photomicrographs can be made and 
included with every published report, so that 
we can ultimately get some more definite in- 
formation concerning the radiosensitiveness of 
these disease processes. As you know, I 
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so that others ma}' plot the curves in suit- 
able form for the most convenient compari- 
son with other such curves, or for other 
methods of analysis. 

DIFFICULTIES IN THE SINGLE VALUED 
SPECIFICATION OF QUALITY 

Under some conditions it is entirely feas- 
ible to describe the quality of a heterogene- 
ous beam of radiation by a single number. 
In any case in which the wave length inten- 
sity distribution is uniquely determined by a 
single variable factor the quality may be 
completely specified by giving the numerical 
value of that factor. It is well known that 
the quality of the total radiation emitted in 
a single direction by the target of a given 


X-ray tube, operated at constant potential, 
is determined by the value of the voltage on 
the tube. But in roentgenologic practice 
tube voltage has proved unsatisfactory as a 
general method of specifying X-ray quality 
because of the variations in voltage wave 
forms, differences in X-ray tubes, differ- 
ences in filtration, and difficulties in the reli- 
able measurement of high voltages. 

The field of optics supplies an excellent 
example of the specification of the quality 
of a heterogeneous beam of radiation by a 
single numerical value. The quality of the 
radiation emitted by an incandescent “black 
body” (a uniformly heated enclosure) is 
completely determined by the temperature. 
The quality of any other radiation which 
can be matched by tlie radiation from a 
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pressing this relation is to plot the curve of 


I N the measurement and specification of 
X-ray quality, simplicity is a very desir- 
able feature; the use of tube voltage as 
an indirect method of hardness specification, 
and of such methods as penetrometer scale 
reading, half value layer, effective or aver- 
age wave length, and absorption coefficient, 
based on observations made on the X-ray 
beam, all have the merit of expressing the 
qualit}' by a single numerical value. Un- 
doubtedly each of these methods has its 
sphere of usefulness. In the following dis- 
cussion, however, reasons will be given for 
considering that none of them is adequate 
as a general specification of quality and that 
a single coefficient can hardly be expected to 
describe the quality of a heterogeneous beam 
of X-rays with sufficient e.xactness for all 
practical roentgenologic purposes. A 
method of quality specification is proposed 
which, it is beliei-ed, avoids the weaknesses 
of previous methods in tliat (1) it describes 
the qualit)' of any X-ray beam used in roent- 
genologic practice with satisfactory com- 
pleteness; (2) it involves but little more 
work in its measurement than do existing 
methods of X-ray quality specification; (3) 
more information of practical importance 
can be derived from this method than from 
other methods, and (4) the other principal 
methods of quality specification such as half 
value lav'er, effective wa\-e length, absorption 
coefficient, and homogeneity coefficient can 
easily be derived from this method. The 
method, in brief, is to express the radiation 
quality simply by the relation between the 
transmission of the X-rays by a given filter 
material and the thickness of the filter. 
Probably the most suitable way of ex- 

^Presented before the Commission of Measures, Third In* 
ternationa! Congress of Radiology, Paris, July, 1931. Com- 
munication No. 480 from the Kodak Research Laboratories. 


T 

log against filter thickness, where L is 

lo 

the intensity incident upon the filter, and I 
the intensity transmitted by the filter ;-l is, 

therefore, the transmission. Log i is 

Jo 


equivalent to log I — log L, so that the 
curve of log I plotted against filter thickness 

is identical with that of log against filter 

lo 

thickness except for a shift of the whole 
curve along the log I axis by an amount log 
lo. It is the form of this curve which de- 
scribes the quality of the radiation; there- 
fore, it is immaterial whether log I or log y 

lo 

is plotted against filter thickness as a speci- 
fication of the radiation quality. In the fol- 
lowing discussion this curve will he called 
the absorption curve. A group of such 
curves, of log I plotted against thickness of 
copper filter for various X-ray tube voltages 
(constant potential), are shown in Figure 1. 
These are taken from a recent paper by L. 
S. Taylor (1). This is a graphical, rather 
than a numerical, specification of quality; 
the interpretation is made ordinarily by 
visual inspection of the curve. Two or more 
curves can he compared, preferably by su- 
perimposing them, so that their similarities 
and differences can readily be noted. For 
instance, in the cun^es of Figure 1, the most 
obvious and significant difference among 
them is in the average slope of the cun'e, 
which varies with the tube voltage; other 
significant features are the degrees of curva- 
ture in different curves and the variation in 
curvature from one part of a curve to 
another. The data plotted in such curves 
may also be presented in tabulated form, 
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Fig. 3. Reproduction of curves of Figure 1, with tangents of slope 2.0 shown by dotted lines. 


maximum and then gradually diminishes. 
Spectral lines may be superimposed upon the 
continuous spectrum, but the energy con- 
tributed by them is generally but a small 
part of the energy of the whole X-ray beam. 
These X-ray spectra are very simple com- 
pared to the variations occurring in optical 
spectra; consequently, greater simplicity in 
quality measurement and specification is 
possible, but it may well be ciuestioned 
whether the extreme simplicity of a single 
numerical specification of cpiality can ade- 
(piately define the various qualities of radia- 
tion used in common roentgenologic prac- 
tice. 

The property of X-ra}-s which most read- 


ily distinguishes different X-ray qualities is 
absorption, and the ease of absorption 
measurement, as compared with the diffi- 
culties of spectral intensity measurement, is 
responsible for the utilization of various ab- 
sorption methods of measuring X-ray qual- 
ity, The methods which have been given 
the most serious consideration — the half 
value layer, effective wave length, and ab- 
sorption coefficient — are all essentially alike. 
Each depends on the measurement of the 
absorption of the X-rays by a single layer 
of material. These methods have recentlv 
been analyzed experimentally by Taylor 
(1), who shows how the variability of the 
results of such determinations is affected by 
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black body operated at a suitable tempera- 
ture may be specified by the value of that 
temperature, called the “black body tempera- 
ture” or the “color temperature” of the radi- 
ation. It is common practice to express the 


specifying quality has been along lines of 
greater ease and rapidity of measurement 
rather than in simplicity of specification or 
definition. 

In the case of X-rays, the routine deter- 



Wave!eng4h in angstroms 


Fig. 2. Ulrcyts cvirves for the spectral distribution of X-ray intensity (2). 


color of the light emitted by incandescent 
solids in terms of color temperature; this 
temperature is not necessarily the tempera- 
ture of the body emitting the light but repre- 
sents merely the temperature at which a 
“black body” emits light of the same quality. 

In general, color or radiation qualities in 
the field of optics cannot be defined so sim- 
ply. For purposes of specifying the visual 
sensation value of a color two numerical 
values, in addition to the intensity factor, 
are necessary. For most purposes, the 
spectrophotometric curve of intensity is re- 
quired. Improvement in the method of 


mination of a spectrophotometric curve b 
impractical, but because of simplicities in 
the spectral composition of the X-rays used 
in roentgenology, such a procedure should 
not be necessary. Such X-rays consist of a 
continuous wave length band extending 
from a minimum wave length determined 
by the maximum voltage applied to the tube 
to a long wave length limit (not a sharp 
limit), determined principally by the filtra- 
tion. Figure 2 shows some typical spectral 
intensity curves for X-rays obtained b) 
Ulrey (2). Beginning at the minimum 
wave length, the intensity increases to a 
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the conditions of measurement, especially by 
the choice of filter thicknesses to be used 
in the determination of effective w'ave 
length. To eliminate this difficulty, and to 
refine the method. Taylor proposed that the 
absorption coefficient used in computing the 
effective wave length be determined from 
the slope of the tangent to the absorption 
curve at the filter thickness actually used to 
filter the X-ray beam. Assume the radi- 
ation whose qiiaiit}’ is to be measured is that 
produced by 130 K,\., and filtered by O.a 
mm. of copper (Fig. 1) ; a tangent is drawn 
to the curve for 130 K.V. at the 0.5 mm. 
thickness value. The slope of the tangent 
at this point faj gives the logarithmic loss 
of intensity with filter thickness and is equal 
to the (negative) absorption coefficient. 
This procedure is equivalent to the use of an 
infinitesimal thickness of filter for the de- 
termination of effective wave length, and. in 
theory, provides the ultimate refinement in 
the single filter method of deriving effective 
wave length. 

In a mathematical analysis of methods of 
X-ray quality measurement, Schwarzschild 
(3) also shows that the slope of the absorp- 
tion filter thickness curr-e is theoretically 
more e.vact than the use of a finite thickness 
of filter for the determination of effective 
wave length, and he derives the meaning of 
this slope or absorption coefficient in terms 
of the spectral intensity distribution in the 
X-ray beam. 

From the curves in Figure 1, it may easily 
be shown that the same effective wave length 
values can be derived from various combina- 
tions of voltage and filtration. For instance, 
a tangent of slope 2.0 can lie drawn to most 
of the curves in this chart, and the point at 
which the tangent tonclies each curve gives 
the combination of voltage and filtration 
producing this one ^•alue of absorption co- 
efficient. This is demonstrated in Figure 3, 
where the curves of Figure 1 are repro- 
duced, with the tangents of slope 2.0 drawn 


in dotted lines. The voltage-filtration com- 
binations are listed in the following tabula- 
tion. 

T.VBLE I. ^\'OLTAGE-FILTR.AlTIOX COMBIX.^- 

TIOXS GIVIXG AK ABSORPTIO>r COEFFI- 
CtEKT OF 20 (iK copper), FROM 


THE CURVES OF 

FIGURE O 


Thickness of 

K.Y. 

copper filter 

86 

0.58 

106 

.43 

120 

.28 

130 

.31 

152 

.28 


The effective wave length in this case is 
0.23 A., which means that monochromatic 
X-rays of this wave length would give a 
straight absorption cun-e of the same slope 
as the tangents drawn in Figure 3. 

It has already been pointed out by Failla 
(4) that radiation quality cannot be speci- 
fied by a single factor, and in proof of this 
statement he quotes experiments of Qiiimby, 
who obtained the same effective wave length 
with A'oltages varying from 125 K.V. to 
200 K.V. by snitable choice of filter. Failla 
recommended that, in addition to effectiA'e 
wave length, the following factors be re- 
ported: general character of the high tension 
apparatus, the peak voltage applied to the 
tube, and tlie filter. It is preferable, how- 
ever. to specifyX-rayquality wholly in terms 
of measurements made on the X-ray beam, 
rather than to include data pertaining to the 
generating apparatus, provided this can be 
done in a satis factor}- and practical wav. 

In specifying the quality of the radiation 
merely by its effective wave length, there 
u’onld be no indication as to what combina- 
tion of A'oltage and filtration produced the 
radiation. Perhaps it makes no difference 
Avhat voltage and filtration were used as 
long as tile effective wa\'e lengtli is the same. 
Evidence to this effect is reported by 
Hickey, Pohle. Lindsay, and Barnes (5), 
who found that two X-ray beams of equal 
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Fig. 4. Kecff's data on two diagnostic X-ray tubes plotted in the form of log I against alu- 
minum filter thickness (7). These data apply to two particular X-ray tubes, and cannot be taken 

as generally characteristic of the types of tubes named. 
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the conditions of measurement, especially by 
the choice of filter thicknesses to be used 
in the determination of effective wave 
length. To eliminate this difficulty, and to 
refine the metliod, Taylor proposed tliat the 
absorption coefficient used in computing the 
effective wave length be determined from 
the slope of the tangent to the absorption 
curve at the filter thickness actually used to 
filter the X-ray beam. Assume the radi- 
ation whose quality is to be measured is that 
produced b}* 130 Iv.V., and filtered by 0.5 
mm. of copper (Fig. 1) ; a tangent is drawn 
to the curve for 130 K.Y. at the 0.5 mm. 
thickness value. The slope of the tangent 
at this point (a) gives the logarithmic loss 
of intensity with filter thickness and is equal 
to the (negative) absorption coefficient. 
This procedure is equivalent to the use of an 
infinitesimal thickness of filter for the de- 
termination of effective wave length, and, in 
theory, provides the ultimate refinement in 
the single filter method of deriving effective 
wave length. 

In a mathematical analysis of methods of 
X-ray quality measurement, Schwarzschild 
(3) also shows that the slope of the absorp- 
tion filter thickness curve is theoreticallv 
more exact than the use of a finite thickness 
of filter for the determination of effective 
wa\'e length, and he derives the meaning of 
this slope or absorption coefficient in terms 
of the spectral intensity distribution in the 
X-ray beam. 

From the curves in Figure 1, it may easilv 
be shown that the same effective wave length 
A'alues can he derived from various combina- 
tions of voltage and filtration. For instance, 
a tangent of slope 2.0 can be drawn to most 
of the curves in this chart, and the point at 
which the tangent touches each curve gives 
the combination of voltage and filtration 
producing this one value of absorption co- 
efficient. This is demonstrated in Figure 3, 
wlierc the curves of Figure 1 are "’repro- 
duced, with the tangents of slope 2.0 drawn 


in dotted lines. The voltage-filtration com- 
binations are listed in the following tabula- 
tion. 

TABLE I. — ^\’OLTAGE-FILTR.AT10X COMBIXA- 
TIOXS GIVIXG AX ABSORPTION COEFFI- 
CIENT OF 20 (in copper), from 
THE CURVES OF FIGURE 3 



Thickness of 

K.V. 

copper filter 

86 

0.58 

106 

.43 

120 

.28 

130 

.31 

152 

.28 


The effective wave length in this case is 
0.23 A., which means that monochromatic 
X-rays of this wave length would give a 
straight absorption cun'e of the same slope 
as the tangents drawn in Figure 3. 

It has already been pointed out by Failla 
(4) that radiation quality cannot be speci- 
fied by a single factor, and in proof of this 
statement he quotes experiments of Quimby, 
who obtained the same effective wave length 
with voltages varying from 125 K.V. to 
200 K.V. by suitable choice of filter. Failla 
recommended that, in addition to effective 
wave length, the following factors be re- 
ported; general character of the high tension 
apparatus, the peak voltage applied to tlie 
tube, and the filter. It is preferable, how- 
ever, to specify X-ray quality wliolh' in terms 
of measurements made on the X-ray beam, 
rather than to include data pertaining to the 
generating apparatus, provided this can be 
done in a satisfactory and practical wav. 

In specifying the quality of the radiation 
merely by its effective wave length, there 
would be no indication as to what combina- 
tion of voltage and filtration produced the 
radiation. Perhaps it makes no difference 
what voltage and filtration were used as 
long as the effective wave length is the same. 
Evidence to this effect is reported lyv 
Hickey, Pohle, Lindsay, and Barnes (5), 
who found that two X-ray beams of equal 
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effective ^va^"e length, one produced by 80 
K.V. and a filter of 0.2 mm. of copper, and 
the other by 180 K.V. and 1.0 mm. of alu- 
minum, gave approximately the same skin 
dose and nearly the same depth dose in a 
water phantom. A similar observation is re- 
ported by Holthusen and Gollwitzer (6). 

These two radiations, however, do not 
have the same spectral quality. Data are 
not available for the quantitative estimation 
of the differences in spectral quality, but the 
character of the difference is fairl)’' obvious; 
the low voltage and high filtration produce 
a narrow wave length band, while the high 
voltage and low filtration produce a wide 
wave length band. If a large field is radi- 
ated under deep therapy conditions. X-ray 
scattering would do much to equalize the 
ratio of depth dose to skin dose for two ra- 
diations having the same effective wave 
length but different wave length spreads. In 
radiography with the Bucky diaphragm, 
however, the situation is quite different, and 
in the absence of definite proof it certainly 
would be unwise to assume that radiations 
of equal effective wave length would be 
equivalent radiograph icalh', regardless of 
differences in the width of spectrum occu- 
pied by the radiation. That the penetration 
effects of two such wave length composi- 
tions, as d and c in Figure 3, are not the 
same in copper may be shown from the ab- 
- sorption curves of the two; the filtration of 
each by an additional half-millimeter of cop- 
per reduces the intensity of one to 43 per 
cent, and the other to 52 per cent, of the 
original value. 

Furthermore, it has not yet been proved 
that the X-ray effects of principal interest 
in roentgenology — the biological and the 
photographic — are always the same for the 
same effective wave length values, regard- 
less of the spectral composition. On the 
contrary, it would be a remarkable series of 
coincidences if such were the case. Evidence 
against such an assumption will be presented 
in later paragraphs. 


The problem of distinguishing between 
wide and narrow wave length bands having 
the same effective wave length has been 
solved theoretically by Schwarzschild (3). 
He defines a homogeneity coefficient, de- 
rived from absorption data, which is a meas- 
ure of the effective wave length spread of 
the X-ray beam. It would appear that the 
combination of effective wave length and 
homogeneity coefficient \vould constitute an 
adequate description of X-ray quality for 
most purposes; howeimr, as will be shown 
later, such is not always the case. Further- 
more, its determination is rather a laborious 
procedure, since it involves plotting the de- 
rivative of the absorption curve and finding 
the slope of this derivative at the thickness 
of filter by which the beam to be described 
has been filtered. The point is that slope 
determinations lead to greater irregularities 
in the specification of X-ray quality than 
does the use of the absorption curve from 
which the slopes have been derived. 

THE .\BSORPTIOX CURVE AS A QUALITY 
SPECIFICATIOX 

Schwarzschild states that it may be shown 
mathematically that only one spectral inten- 
sity distribution can be associated w'itli any 
given absorption curve, so that this curve 
uniquely defines the spectral intensity distri- 
bution. Since the spectral absorption of the 
common filter materials, copper and alumi- 
num, is more selective than that of tissue, 
the use of such filters in this method will 
discriminate more sensitir^ely between the 
penetrating properties of radiation than is 
necessary for roentgenologic purposes. 
Whether this method of quality specification 
is sufficiently sensitive to differentiate be- 
tween qualities producing observable differ- 
ences in biological and photographic effects 
cannot be stated definitely from the evidence 
available at present. In view, however, of 
the uncertainties in the measurements of bio- 
logical and photographic effects, as com- 
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pared with the precision of ionization meas- 
urements of X-rays, it is highly probable 
that the aljsorption curve is amply precise 
for distinguishing radiations having meas- 
urable differences in biological or photo- 
graphic action. 

From these considerations it appears that 
the absorption curve has all the necessary 
properties as a specification of X-ray qual- 
ity, and has many advantages over other 
methods. It provides a unique description 
of the radiation quality; it is a simple form 
of expression recording experimental data 
without any complicated calculation; the 
principal facts about the characteristics of 
the radiation may be derived by simple in- 
spection of the curve ; it appears to be suf- 
ficiently precise for roentgenologic applica- 
tions; other absorption specifications of ra- 
diation cpiality can be derived from this 
method, and further investigations are like- 
ly to bring out additional interpretative val- 
ues of such a curve. 

For the higher r-oltage X-rays such as are 
used in deep therapy, copper is ol)viously 
the most suitable filter material, while the 
quality of diagnostic X-rays might best be 
expressed by the use of aluminum filtration. 
It would be a simple matter from the spec- 
tral absorption data on these two metals to 
derive a method of converting an absorption 
curve for one of these metals to the equiva- 
lent absorption curve of the other for the 
same radiation. It may be advisable, how- 
ever, for the sake of convenience, to agree 
on a definite range of qualities to be speci- 
fied with aluminum filtration and another 
range with copper filtration. 

Qr..\LlTV SrECIFIC.VTIOX OF DI,\GNOSTJC 
X-KAYS — STUDY OF EXPERIMENTAL 
DATA 

The principal value of the complete ab- 
sorption curve as a specification of X-ray 
quality will occur in its application to the ra- 


diations used in roentgen diagnosis and su- 
perficial therapy. A discussion of the prob- 
lem of quality specification in these fields 
follows. 

At diagnostic voltages especially, varia- 
tions in the thickness of glass, and perhaps 
other factors, in X-ray tubes may cause 
considerable variations in the intensity and 
quality of the X-ray output. Occasionally 
diagnostic tubes are encountered which 
have an unusually high output of unfiltered 
rays, while the photographic or fluoroscopic 
effect through thicker portions of the human 
body may be but little above the average. 
Examples of this have recently been report- 
ed by Neeff (7) and by Ratti (8). Neeff 
gives ionization measurements of the X-ray 
output of two diagnostic tubes at various 
voltages through various thicknesses of alu- 
minum filter. Figure 4 shows Neeff’s data 
plotted in the form of log /-aluminum thick- 
ness curves; the dotted curves apply to tlie 
Metalix tube and the solid lines to the Me- 
dia tube. These curves are undoubtedly 
characteristic of the individual tubes, and 
cannot be considered applicable to all tubes 
to which these names are given. 


TABLE 

II. — neeff’s data (7) ON 

TWO X- 


RAY TUBES 

AT 70 K.V. 



r/min. (in air) 



for I ma. and 50 


Filter 

cm. distance 

Ratio 

mm. AI 

Media 

Metalix Metalix/Media 

0.0 

3.57 

10.20 

2.86 

.3 

2.19 

3.37 

1.54 

.5 

1.68 

2.28 

1.36 

1.0 

1.06 

1.24 

1.17 

l.S 

0.75 

.834 

1.11 

2.0 

.561 

.602 

1.07 

3.0 

.348 

.359 

1.03 

4.0 

.230 

.238 

1.03 


Table II gives the ionization readings on 
the two tubes at 70 K.V. ; without filter, the 
Metalix tube has nearly three times the out- 
put of the Media tube, while through 4 mil- 
limeters of aluminum the difference in the 
output of the two tubes is about 3 per cent, 
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effective wa-\-e length, one produced by 80 
K.V. and a filter of 0.2 mm. of copper, and 
the other by 180 K.V. and 1.0 mm. of alu- 
minum, gaA'e approximately the same skin 
dose and nearly the same depth dose in a 
water phantom. A similar observation is re- 
ported by Holthusen and Gollwitzer (6). 

These two radiations, however, do not 
have the same spectral quality. Data are 
not aA'^ailable for tlie quantitative estimation 
of the differences in spectral quality, but the 
character of the difference is fairly obvious ; 
the low voltage and high filtration produce 
a narrow wave length band, while the high 
voltage and low filtration produce a wide 
wave length band. If a large field is radi- 
ated under deep therapy conditions. X-ray 
scattering would do much to equalize the 
ratio of depth dose to skin dose for two ra- 
diations having the same effective wave 
length but different wave length spreads. In 
radiography with the Bucky diaphragm, 
however, the situation is quite different, and 
in the absence of definite proof it certainly 
would be unwise to assume that radiations 
of equal effective wave length would be 
equivalent radiographically, regardless of 
differences in the width of spectrum occu- 
pied by the radiation. That the penetration 
effects of two such wave length composi- 
tions, as d and e in Figure 3, are not the 
same in copper may be shown from the ab- 
- sorption curves of the two; the filtration of 
each by an additional half-millimeter of cop- 
per reduces the intensity of one to 43 per 
cent, and the other to 52 per cent, of the 
original rulue. 

Furthermore, it has not yet been proved 
that the X-ray effects of principal interest 
in roentgenology — the biological and the 
photographic — are always the same for the 
same effective wave length values, regard- 
less of the spectral composition. On the 
contrary, it would be a remarkable series of 
coincidences if such were the case. Evidence 
against such an assumption will be presented 
in later paragraphs. 


The problem of distinguishing between 
wide and narrow wave length bands having 
the same effective wave length has been 
solved theoretically by Schwarzschild (3). 
He defines a homogeneity coefficient, de- 
rived from absorption data, which is a meas- 
ure of the effective wave length spread of 
the X-ray beam. It would appear that the 
combination of effective wave length and 
homogeneity coefficient would constitute an 
adequate description of X-ray quality for 
most purposes; however, as will be shown 
later, such is not always the case. Further- 
more, its determination is rather a laborious 
procedure, since it involves plotting the de- 
rivative of the absorption curve and finding 
the slope of this derivative at the thickness 
of filter by Avhich the beam to be described 
has been filtered. The point is that slope 
determinations lead to greater irregularities 
in the specification of X-ray quality than 
does the use of the absorption curve from 
which the slopes have been derived. 

THE .ABSORPTION CURVE .AS A QUALITY 
SPECIFIC.ATION 

Schwarzschild states that it may be shown 
mathematically that only one spectral inten- 
sity distribution can be associated witji any 
given absorption curve, so that this curve 
unicjuely defines the spectral intensity distri- 
bution. Since the spectral absorption of the 
common filter materials, copper and alumi- 
num, is more selectwe than that of tissue, 
the use of such filters in this method Avill 
discriminate more sensitively between the 
penetrating properties of radiation than is 
necessary for roentgenologic purposes. 
I^ffiether this method of quality specification 
is sufficiently sensitir’e to differentiate be- 
tween cjualities producing observable differ- 
ences in biological and photographic effects 
cannot be stated definitely from the evidence 
available at present. In Anew, hoAve\'er, of 
the uncertainties in the measurements of bio- 
logical and photographic effects, as com- 
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Column 5 in Table III gives the homoge- 
neity coefficients of the radiations listed. It 
is to be noted that the homogeneity coeffi- 
cients for radiations 3, 4, and 5 are the same 
within the errors of their determination. 
Thus the combination of absorption coeffi- 
cient and homogeneity coefficient fails to 
distinguish between the qualities of the ra- 
diation of the Media and Metali.x tubes at 
50 K.A'., with 0.32 mm. aluminum and 0.69 
mm. aluminum filtration, respectively, and 
also fails to distinguish between these quali- 
ties and the cpiality of the I\Iedia tube at 70 
K.A’. and 0.18 mm. A1 filter. Remember- 
ing that the absorption coefficients are the 
same for all the radiations listed in Table 
III, it would be expected that the homoge- 
neity coefficients would show some syste- 
matic change with voltage on each tube, or 
with change of tube at the same voltage; 
however, these variations are rather erratic. 
The homogeneity coefficient is derived from 
the rate of change of the slope of the ab- 
sorption curve, and under the conditions list- 
ed in Table III these slopes were changing 
rather rapidly. It was apparent to the writer, 
in determining these values, that they could 
be affected materially by errors of observa- 
tion or slight variations in the way in which 
the curves are drawn through the points, as 
well as by the difficulties of accvwate slope 
measurement. In fact, homogeneity coeffi- 
cient is doubly affected by the various sources 
of error occurring in the determination of 
slope, since it requires a series of slope meas- 
urements on the absorption curve, from 
which a curve of slope plotted against filter 
thickness is drawn, and an additional slope 
measured on the latter curve. Under some 
conditions, the homogeneity coefficient mav 
provide, with the absorption coefficient, a 
sufficiently definite specification of the ra- 
diation quality, but the al)ove examples show 
that cases can readily arise in which it is in- 
adequate for that purpose. 

As for the absorption curves of Figure 4. 
no two of them are alike; there is no possi- 


ble danger of one being confused with an- 
other. There are characteristic, systematic 
differences between the two tubes, and defi- 
nite regular differences in passing from one 
voltage to another. Furthermore, it is not 
possible, by a variation of the voltage on one 
tube, to make its absorption curve agree 
with that of any one voltage on the other 
tube. Figure 5 shows a comparison of the 
curve for the Metalix tube at 77 K.V. (ob- 
tained by interpolation) with the Media 
curve at 70 kilovolts. These were adjusted 
to make the average slope of the curves the 
same between 1 and 4 mm. of aluminum, 
and the positions of curves are adjusted r^er- 
tically to make them intersect at those filtra- 
tion values. These curves do not differ much 
between 1 and 4 mm. of aluminum, but the 
difference is observable, and is still more 
marked at filtrations of less than one milli- 
meter. 

For radiographic purposes, the absorption 
curves should be determined for thicknesses 
of aluminum filter as high as 10 millimeters. 
It is apparent that at each voltage the curves 
(Fig. 4) of the two tubes become more 
nearly alike as filtration increases, so that 
for filtrations exceeding 2 mm. the radiation 
quality given by the two tubes is practically 
identical. Therefore, for the radiography 
of tissue thicknesses of filtration value great- 
er than the equivalent of 2 mm. of alumi- 
num, the quality of one tube can be matched 
by that of the other by operating them at 
equal or nearly equal voltages. For radi- 
ography of thin layers of tissue, the two 
tubes differ very appreciably in the intensit}' 
and absorbability of the radiation. It ap- 
pears possible that for a narrow range of 
filtrations the operation of the two tubes, 
each at a suitable voltage, could result in ef- 
fectively the same quality. But the com- 
plete absorption curve is required to tell the 
wiiole story, showing both the similarities 
and the differences in the different samples 
of radiation. 

It was also found that the slopes of the 
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which is doubtless less than the errors of 
measurement. Beyond 2 millimeters filtra- 
tion, the curves for the two tubes run near- 
ly parallel, showing hut little difference in 
tube output. It may be concluded that for 
the radiograph}' of body parts the filtration 
of which exceeds the equivalent of 2 mm. 
Al, the two tubes are practically identi- 
cal, while the skin dose (assuming the tubes 
are used without filtration) would be nearly 
three times as great with the Metalix tube as 
with the Media tube. The absorption coef- 
ficient of the unfiltered radiation from these 
tubes would indicate a considerable cjuality 
difference, yet the two tubes are equivalent 
for diagnostic purposes for most body parts. 
The absorption curves, however, describe 
the true state of affairs at a glance, showing 
both the radiographic equivalence of the 
tubes, and the difference in skin dose with- 
out filtration. 

With the curves of Figure 4, as with those 
of Figure 3, it is possible to select a point 
on each curve corresponding to a single 
value of absorption coefficient. Table III 
gives the values of A'oltage and filtration on 
the various curves, for which the absorption 
coefficient has the value 16.5. 

The aluminum filter thicknesses in Table 
III are all less than one millimeter. The use 
of absorption coefficient alone as a specifica- 
tion of quality leads to the conclusion that 
the quality of 30 K.V. radiation could be 
made equal to that of 100 K.V. radiation 
by a change in filtration of only a fraction 
of a millimeter of aluminum. In the light 
of practical experience, this conclusion is 
absurd; in fact, radiography of thick body 
parts at 30 K.V. is wholly impractical. 
There would be a very large difference in 
radiographic contrast produced by 30 K.V. 
and 100 K.V. radiations, and certainly this 
contrast difference would not be affected to 
any great extent by the slight changes in fil- 
tration required to equalize the absorption 
coefficients of the two radiations. 


TABLE in. ^t'OLTAGE-FILTRATIOX COJIBIX.V- 

TIONS GIVING AN ABSORPTION COEFFI- 
CIENT IN ALUMINUM OF 16.5, OR 
AN EFFECTIVE WAVE LENGTH 
OF 0.74 ANGSTROM (FROM 
D.\TA OF NEEFF, 7) 



Tube 

K.V. 

Filter 
mm. Al 

r/min. 
for 1 ma. 
at SO cm. 

Homo- 

geneity 

coefficient 

1. 

Media 

30 

O.S 

0.216 

0.632 

2. 

Metalix 

30 

.76 

.197 

.395 

3. 

Media 

so ■ 

.32 

.993 

.617 

4. 

Aletalix 

SO 

.69 

.730 

.609 

5. 

Afedia 

70 

.18 

2.S9 

.616 

6. 

Metali.x 

70 

.48 

2.39 

.633 

7. 

Aledia 

100 

.10 

S.47 

.669 

8. 

Metalix 

100 

.39 

S.37 

.663 


If all the radiations listed in Table III 
have equivalent quality, then any given ra- 
diographic exposure should require the same 
number of roentgens of exposure with each 
of them. For instance, at 100 K.V. and O.lO 
mm. aluminum filter, the output of Media 
tube measured in roentgens per minute is 
5.5 times that at 50 K.V. and 0.32 mm. 
aluminum filter, so that on this basis 
the lower voltage should require 5.5 tilnes as 
many milliampere-seconds as the higher 
voltage to produce the same radiographic 
effect. Neeff does not report on the com- 
parative radiographic effectiveness of these 
two radiations, but experiments in our lab- 
oratory show that body parts of medium tis- 
sue thickness, such as a chest radiographed 
with double screens, require about twenty- 
five times as much exposure at 50 K.l^. as 
at 100 kilovolts. While it is not strictly 
fair to compare ionization measurements on 
one X-ray machine with radiographic tests 
on another, it is unlikely that the large dis- 
crepancy between the ionization ratio and 
the radiographic ratio of 50 K.V. and 100 
K.V. radiations is due to the differences in 
the X-ray machines. It is fairly obvious 
then, that absorption coefficient, or effective 
wave length, alone is grossly inadequate as 
quality specification for radiographic pur- 
poses. 



WILSEY: SPECIFICATION OF X-RAY QUALITY 


711 


intensity and quality measurements; an ex- 
cellent example is given by Pohle and 
Wright (9), who have compared the X-ray 
output of two X-ray machines by means of 
the absorption curves (log I — filter thick- 


absorption curve, especially over the greater 
filter thicknesses, and from the set of curves 
for the X-ray generator to find at which 
voltage a curve is produced having about the 
same average slope in the range of heavier 



ab.oniSo*„ Sf To')"' "" 


ness) obtained from each at various vc 
•iges. In the writer’s opinion, there is 
Jetter way of describing the output of an 
ray generating apparatus. 

In order to make routine use of t 
method of quality specification, the abso 
t.on curves of the X-rays produced by a 
-\-ray generator should be obtained for 1 
whole range of useful operating conditio 
1 Imn suppose it is desired to duplicate 1 
radiation represented by an absorption cui 
P'O' ’>y some other observer. The fi 
step IS to note the general slope of the giv 


filtrations. It may be necessary to interpolate 
between curves to find the voltage giving 
most accurately the desired value of this 
slope. If the radiation is to be used in the 
radiography of a thick part of the body, 
then so far as the radiographic result is con- 
cerned, it is the form and slope of the curve 
only for the greater filter thicknesses that 
need to be taken into account, and the same 
IS true for heavily filtered high voltage radi- 
ation for deep therapy. If it is a question 
of superficial therapy with unfiltered radia- 
tion, then the whole absorption curve should 
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- absorption curves of Figure 4 were difiicult 
to determine reliably at very low filtrations, 
and rather erratic results were obtained, ow- 
ing largely to irregularities in the experi- 
mental data. In the region of low filtrations, 
if a single thickness method of finding ab- 
sorption coefficient is to be used, much more 
consistent results are obtained by the use of 
a finite thickness of filter than by the slope 
method. 

It may be mentioned here that the slope 
measurements in this investigation were 
made with a semi-transparent mirror; at 
the point on the curve where slope is to be 
measured, the mirror is set at right-angles 
to the curve, as judged by the optical super- 
position of reflected and transmitted seg- 
ments of the curve near the point of meas- 
urement. 

INTERPRETATION AND USE OF THE 
ABSORPTION CURVE 

Certain features of absorption curves may 
be interpreted quite readily. The steeper 
the slope, the softer and more absorbable 
is the radiation. The curves of both Figure 
1 and Figure 4 show how the average slope 
of the absorption curve, and especially the 
slope in the more heavily filtered portion, de- 
creases systematically with increase in tube 
voltage. Monochromatic X-rays give a 
truly straight absorption curve; and the de- 
gree to which the absorption curve approxi- 
mates a straight line is a measure of the 
homogeneity of the radiation. The fact 
that at any one voltage the curves of the 
Media and Metalix tubes of Figure 4 have 
nearly equal slopes at the heavier filtrations 
indicates that the harder components of the 
radiation from the two tubes are similar, 
whereas the greater curvature of the 
Metalix curves at the lower filter thicknesses 
show that its softer component is less homo- 
geneous than that of the Media tube, and 
that the Metalix tube emits a greater pro- 
portion of soft radiation than the Media 


tube. These conclusions may be derived 
from inspection of the forms of the curves 
alone, without any knowledge of the volt- 
ages associated with the curves or the rela- 
tive positions of the curves along the log I 
axis. 


The close similarity in the wave length 
variation of absorption of X-rays bv differ- 
ent materials makes it possible to derive 
simple relationships between the X-ray al> 
sorbing characteristics of different mate- 
rials. For instance, 1 cm. of aluminum and 
15 cm. of water have equal filtration values, 
that is, each one transmits the various X-ray 
wave lengths in the same relative intensities; 
while these two filters transmit the same 
quality' of radiation (assuming equal inci- 
dent quality) they do not transmit the same 
intensity', as the 1 cm. of aluminum trans- 
mits about 2.5 times the intensity trans- 
mitted by tbe 15 cm. of water. Thus from 
information of this sort, computed from 
well known spectral absorption data, it is a 
simple matter to derive the absorption char- 
acteristics of primary X-rays in one sul)- 
stance from a knowledge of their absorption 
in another, so that the absorption curve in 
copper or aluminum may be used to obtain 
information about the absorption of the 
same radiation in water or tissue. In large 
volumes of water or tissue, scattering affects 
the total X-ray' intensity at any point very 
considerably'. The scattering of X-rays in 
water phantoms has been investigated under 
a great variety' of conditions so that such 
data, together with the absorption data, 
should make it readily possilile to compute 
the total intensity' distribution of any beam 
of X-ray'S in a volume of water, provided 
the quality of the incident beam is expressed 


by its absorption curve. Much more re- 
search will doubtless be necessary, however, 
to realize the full usefulness of the absorp- 
tion curve in its application to the absorp- 
tion of X-ravs in bodv tissues. 


The absorption curve is already used to 
some extent in reporting results of X-ray 
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by any single measurable factor, nor are 
they sufficiently uniform in character to be 
described by a single numerical specification. 

It is shown from experimental data that 
the same effecti\fe wave length, or absorp- 
tion coefficient, can be produced by a wide 
range of combinations of tube voltage and 
filtration, and that the corresponding radi- 
ations are not equivalent in their absorption 
and photographic effects. 

The use of a homogeneity coefficient (de- 
rived from absorption data) in addition to 
the absorption coefficient, defines radiation 
quality more complete!}’' than the absorption 
coefficient alone, but its determination is 
rather involved for routine purposes ; 
furthermore, any coefficients dependent 
upon slope measurements are subject to con- 
siderable error both in the measurement of 
slope and in the ways in which slope is in- 
fluenced by errors in experimental data and 
personal judgment in fitting the curve to the 
data. 


Absorption and homogeneity coefficients 
derived from experimental absorption 
curves (log I plotted against filter thick- 
ness) were found less capable of distin- 
guishing between different radiation quali- 
ties than the absorption curves themselves. 


The absorption curve (log I or log 


I 

lo 


plotted against filter thickness) is proposed 
as a general specification of X-ray quality 
for the following reasons: (1) It is 
uniquely related to the spectral distribution 


of X-ray intensity; (2) it discriminates 
more accurately between different qualities 
of X-rays than other methods of quality 
specification; (3) it is certainly adequate to 
distinguish radiations having appreciably 
different absorption in tissue, and probably 
is amply precise for the distinction of qual- 
it}'- variations which show measurable differ- 
ences in biological or photographic effects; 
(4) it is a simple form of expression, avoid- 
ing complicated calculations; (5) the prin- 
cipal characteristics of the radiation can be 
interpreted readily b)’' inspection of the 
curve; (6) other methods of X-ray quality 
specification, such as half value layer, ab- 
sorption coefficient or effective wave length, 
and homogeneity coefficient ma}'^ be derir^ed 
from the absorption curve, (7) and further 
experience and research will make possible 
the derivation of additional information of 
value from such a curve. 
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be matched as closely as possible. The se- 
lection of tube voltage will generally be gov- 
erned by the average slope of the high filtra- 
tion portion of the curve, while the duplica- 
tion of the low filtration portion of the curve 
is apt to depend on the proper selection of 
the X-ray tube. 

An unusually high output of soft radia- 
tion by a radiographic tube will indicate the 
necessit}’’ of filtration to avoid an excessive 
skin dose; usually 1 mm. thickness of alu- 
minum will be sufficient in such a case. In 
fact, it is an excellent precaution always to 
use such a filter over a radiographic tube, 
as the effect of the filter upon radiographic 
exposure is slight, while the reduction in skin 
dose is considerable, especial!}' with some 
tubes. 

Of course, a certain amount of practical 
experience will need to be obtained with ab- 
sorption curves in order to interpret them 
most intelligently, so as to be able to tell 
what sort of variations in the curve indicate 
effects due to the characteristics of the X- 
ray tube, or- to the voltage wave form, and 
what forms are normal, and what are ab- 
normal. 

The correlation of the cjuality of the radi- 
ation with its biologic and radiographic ef- 
fects should be much more systematic and 
intelligible b}' this quality specification than 
by other methods. Its advantages should 
be especially marked in superficial therapy, 
where little or no filtration is used, since in 
this case there ma)' be large variations in 
the quality emitted by different X-ray tubes, 
and the accuracy of measuring this quality 
by the slope methods is very poor. 

Another advantage of the absorption 
curve is that it offers the possibility of de- 
riving quantitative information on the spec- 
tral distribution of X-ray intensity. 
Schwarzschild has shown the significance of 
the absorption curve in terms of the spec- 
tral intensity distribution, and Dr. L. Silber- 
stein has recently worked out a practicable 
method of deriving the distribution of in- 


tensity in various sections of the spectrum 
from the absorption curve,= thus making it 
possible to draw an approximate spectral in- 
tensity curve. 

In the foregoing discussion it is under- 
stood that all X-ray intensities are to be 
measured in standard roentgens per unit of 
time. In order to obtain the absorption 
curves for quality specification it is neces- 
sary to have an instrument which will per- 
mit correct values of roentgens per minute 
to be determined over the necessary range of 
voltages and filtrations. A standard cham- 
ber is hardly suited for routine measure- 
ments in a roentgenologic laboratory, and 
the readings of secondary chambers are apt 
to deviate considerabi}' from the standard 
chamber as the X-ray quality’ changes; this 
is especially true of instruments employing 
thimble type chambers. There is a genuine 
need for an X-ray measuring device which 
is simple, rugged, portable, easily read, and 
the indications of which can be translated 
into standard roentgens with but simple 
forms of correction for all useful qualities 
of X-rays. Some such instrument will he 
necessary if the measurement of X-ray in- 
tensities and the standardization and control 
of X-ray technic by such measurements is 
to become common practice in roentgen- 
ologic work. Y^itli this instrument the de- 
termination of the absorption curve would 
be a simple matter and could be carried out 
nearly as easily and as quickly as a reliable 
sphere gap measurement of voltage; in fact, 
it is quite possible that the calibration of 
X-ray' generators by’ absorption curves 
would render measurement of tube voltage 
unnecessary'. 

SUMM.-rRV 

While the spectral intensity distributions 
of the various qualities of X-rays used in 
roentgenologic practice are of relatively siffl 
pie type, they are not determined uniquely 

yet published. 
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happened the voltage was immediately de- witiistand voltages as high as 400 kilovolts, 
creased for a quarter or half an hour, until A tube once treated in this manner could 
the tube would operate smoothly. After this afterrvards be used with full voltage without 
procedure the voltage could be again in- another preliminary treatment. 



Fig. 3. Ccmiplctc circuit of the roentgen apparatus: (a) high tension trans 
formers; (b) condensers; (c) thcranv rectifirr« 5 - *. trans- 

U) s'^icrf^ptso^n^dia^r'” autot'ransform'er ; '"(loZlitlZll] 


crca>ed and the irregularity of the tube 
would disappear so that the voltage could 
be increased still more. Thus the tubes at 
our disposal could be graduallv made to 


It was possible to use a current of 0.5 
ma. at 400 but if the current was in- 
creased the tubes became very irregular, 
probabl}' because of the increased charge of 
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I T seems to be desirable from many phys- 
ical and medical standpoints to be able 
to increase beyond the present limits 
the voltage which mzy be employed in 
roentgen therapy. This development is 





Fig. 1. Villard circuit; (a) transformer; (b) 
condensers; (c) rectifier tube; (d) roentgen tube. 


given special encouragement because of the 
favorable results which have been obtained 
by the method of Coutard. Therefore, we 
wish to describe a roentgen apparatus which 
will generate voltages up to 400 K.V. and 
to present some measurements which were 
made of the radiation produced by it. This 
apparatus was developed in the laboratory 
of the Elektrizitats-Gesellschaft Sanitas, of 
Berlin. The measurements were made in 
this same laboratory with instruments of the 
Plwsikalisch-Technische Reichsanstalt. 

The circuit of this high tension apparatus 
has the \''il!ard comrection ( 1 ) , the principle 
of which is illustrated by Figure 1. This 


circuit produces a pulsating, unidirectional 
current of sine wave form, as illustrated by 
Figure 2. The Villard circuit is especially 
suitable for this work because the high ten- 
sion curve always returns to zero ; then the 



Fig. 2. Tension cun’e of the Villard circuit. 


roentgen tube carries no load and any ioni- 
zation which may occur in the tube is inter- 
rupted. Also, the self-induction in the sec- 
ondary of the transformer tends to prevent 
any sudden increase of the tube current in 
case gas should be suddenly released in the 
tube. This conforms with numerous expe- 
riences in deep therapy in regard to the limit 
of potential which may be used, as it af- 
fects the life of tubes. 

A schematic diagram of the apparatus is 
presented in Figure 3 ; Figure 4 shows the 
installation, at the Charity Hospital in Ber- 
lin, of a high tension generator which devel- 
ops up to 600 kilovolts. The tubes are AEG 
therapj' Type 3 (hard glass). It was 
learned that most of them could withstand 
up to 290 kilovolts. The voltage determina- 
tions were made by means of a 50 cm- 
sphere gap. It was found that if the voltage 
was increased beyond 290 K.V., a sudden 
“shock” occurred in the tube which was in- 
dicated by a coincident fluctuation of 
pointer of the milliammeter. When this 
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liappened the voltage was immediately de- withstand voltages as high as 400 kilovolts, 
creased for a quarter or half an hour, until A tube once treated in this manner could 
the tube would operate smoothly. After this afterwards be used with full voltage without 
procedure the voltage could be again in- another preliminarj^ treatment. 



Fig. 3. Complete circuit of the roentgen apparatus: (a) high tension trine 
formers; (b) condensers; (c) ther.apy rectifiers; (d) filament transform^rfr 
e roentgen tube; fO milliammcter; (g) autotra.ls/orn^^™ r?s st™ce ^ 
fO sphere gap (dO cm. diam.). ' ^ ‘“isiances, 


crca.scd and the irregularity of the tube 
would disajtpear so that the voltage could 
1)0 iuemased still more. Thus the tubes at 
"ur disposal could be gradually made to 


It was possible to use a current of 0.5 
ma, at 400 K.\',, but if the current was in- 
creased the tubes became verv irregular, 
probably because of the increased charge of 
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secondary electrons on the rvalls of the tube; 
liowever, at 400 KA^. and 0.5 ma., the tubes 
could be operated steadily and continuoush 


addition to the indication of the peak \olt- 
age and filtration. We measured the half 
value layer in copper because this method is 



Fig 4 Deep therapy apparatus for 600 KV “Gammavolt” of the “Elek- 
tii/itats Gcsellschaft Sanitas,” Berlin 


One of our tubes has now been used for 
100 hours without deterioration. 

The radiation output at 400 K.V. and 0 5 
ma corresponds to that used in the usual 
treatment conditions at 200 K.V. and 4 ma . 
so that it will be just as economical. We 
may also anticipate that roentgen tubes will 
be improved in the near future so that high- 
er potential and more current may be em- 
ployed. 

A series of experiments were made in or- 
der to investigate the character of the ex- 
tremely hard roentgen rays which are pro- 
duced under these new conditions. 

HALF VALUE LAYERS 

Measurements of the half value layer 
were made because this is a practical method 
of determining the quality of radiation in 


generally used in deep roentgen therapy to 
determine quality. The measurements were 
carried out with a dosimeter equipped with 
a small ionization chamber and a uranium 
standard, the same type which was used by 
H. Behnken (2) in his determinations of 
the protective qualities of the metal tube. 
It is possible to determine 10'“ r per minute 
with tlris dosimeter. The sensitivity of the 
instrument was determined by a special con- 
denser. Two identical condensers, the plates 
of one of rvhich were covered with uranium 
oxide, were arranged so that they could be 
alternately connected or disconnected with 
the instrument, therefore, the total capacity 
of the measuring apparatus, with or with- 
out the uranium standard, remained un- 
changed The ionization chamber of the 
dosimeter was independent of the wave 
length for hard roentgen rays. Figiu'e 5 



HERRMANN AND JAEGER: EXTREMELY HARD ROENTGEN RAYS 717 


shows the calibration constant of the cham- 
bers. It is permissible both from a 
theoretical and a practical point of view to 
to exterpolate the curA^e to the hardness of 
radio-active radiations. 

Figure 6 shows the relative position of 
the measuring instrument to the roentgen 
apparatus. The results of the measurement 
of the half value layer are illustrated in 
Figure 7. In order to control the measure- 
ments made with the sphere gap we have re- 
corded the relationship of the radiation 
through 1 mm. of copper rvith the potential, 
and this relationship is explained by the 
curve of Figure S. As may be expected, the 
curve shows that the hardness of radiation 
increases with the third power of tire peak 
voltage. We find, for example, on the 
curve that at 400 K.V. and 0.5 ma.' the in- 
tensity is the same as for 200 K.V. and 4 
milliamperes. 

DETERMIXATION OF THE ABSORPTION* 

IN LEAD 

It is of special interest to compare the 
penetration of the roentgen rays which are 
produced at 400 K.V. with the radiation of 
radio-active substances. To make this in- 
vestigation we carried out absorption meas- 
urements in lead because gamma radiation 
is usually indicated by its coefficients of ab- 
sorption in lead. 

The ionization chamber used in these 
determinations was placed in a lead con- 
tainer which had only one opening directed 
toivard the roentgen tube. The results 
of these absorption measurements are il- 
lustrated by Figure 9. including the absorp- 
tion curves at 204. 305, and 408 kilovolts, 
when the beams of radiation ivere filtered 
through 1 mm. copper plus 1 mm. alu- 
minum. Tlic curves show tliat for these 
qualities of radiation we can not determine 
an absolute coefficient of absorption for lead 
even through several millimeters. In order 






Fig. 6. Arrangement for the measurement of the intensity: (a) roentgen 
tube; (b) lead drum; (c) diaphragm and filter; (d) lead screen; (e) ioniza- 
tion chamber; (f) dosimeter; (g) observer. 


3 mm Cu 



0 200 250 300 350 ^00 

kVmax. - 

Fig. 7. Half value layers in copper. 
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to obtain a better idea of the change which weakening for every half-milhmeter of lead, ■ 
occurs bv increasing thicknesses of lead, we and these results were noted in relation to 
attempted to determine the coefficients of the thickness of lead employed. As can be 



Fig. 8. Dependence of the effective (relative) dose upon the third power 
of the peak voltage. 



Fig. 9. Absorption curves in lead. Primarj- filter; 1 mm. Cu -j- 1 mm. AI. 
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seen from Figure 10, the differential cun'^es 
of weakening in lead did not show a final 
value, at least for 300 or 400 kilovolts. 


These results were compared with the values 
given by Glocker and Reuss for the coeffi- 
cients of weakening through 3 and 4 mm. 



mm lead ■ 


Fig. 10. Coefficient of weakening (cm.-^) as a function of the primary 
filter, for each 54 mm. of lead. 



Fig. 11. Coefficient of weakening (cm.-i) of lead for various voltages at the tube. O Kayes values, 
+ Berthold's values; O authors’ values. 
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of lead, but we also determined the coeffi- 
cients of weakening and their relationship to 
the voltage when using 3 mm. of lead at 300 
K.V., 7 mm., and 8 mm. of lead at 400 
K.V., these relationships being shown by 
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viously mentioned, and they also have prac- 
tically the same value between 100 and 200 
K.V. but show a definite decrease beyond 
200 kilovolts. 

In order to determine the thickness of 



Fig. 12. Protective layer of lead for various voltages at the tube : Ger- 

man protective standards; O English protective standards; Q lead thickness 
of a protective value equivalent to 5 mm. at 200 kilovolts. 


higure 11. The value which we obtained 
at 200 K.V. agrees with that of Glocker and 
Reuss (3). Also the drop in the curve 
which was noted by these authors is illus- 
trated very well, as the curve extends to- 
ward the harder radiations and it can be 
seen that the coefficient of weakening at 400 
K.V. approximates that which has been de- 
termined for the two components of the 
gamma radiations from radium “C” (4). 
The absorption curves for lead can also be 
obtained from the curves which were given 
in the paper by H. Rehnken which was'’ pre- 


lead which would be necessary to afford 
complete protection for these hard roentgen 
rays we have used as our basis the English 
standard requirements of 4 mm. of lead 
for 200 kilovolts. If this value is ac- 
cepted, by the application of the curve in 
Figure 9, we find that the ratio for the 
weakening effect is as 1 to 10,000. If tlie 
same weakening effect is desired for 300 or 
400 K.V., then a thickness of 8 mm. is 
required at 300 K.V. and Uyi mm. at 400 
kilovolts. The curve in Figure 12 shows 
these A^alues and that the thickness of lead 
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which would be required for protection ac- 
cording to German and English require- 
ments falls well within the curve of these 
figures. 
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ATOMS COMBINE IN SUN’S 
ATMOSPHERE 

Not all chemical compounds break up in 
the intense heat of the sun’s atmosphere, 
Prof. Henry Norris Russell, of Princeton 
University, recently told the meeting of the 
National Academy of Sciences. 

It was formerly supposed tliat no chemi- 
cal molecules could form in the sun. Four- 
teen different compounds have now been dis- 
covered there, six in the photosphere or out- 


er layer and eight more above the darker 
sunspots. 

Hydrogen and oxygen occur most fre- 
quently in these compounds, hydrogen l)eing 
the most abundant constituent of star at- 
mospheres. As the behavior of the sul> 
stances is well known on the earth the e.x- 
tent of their dissociation in the sun and 
stars can be calculated with some accuracy. 
The results are in good agreement with ob- 
servation . — Science Service. 


THE RELATION OF THE DIAPHRAGM TO GASTRIC 

PERISTALSIS" 


By MINAS JOANNIDES, :M.S., M.D., F.A.C.S., and JOSEPH J. LITSCHGI, M.D., 

Chicago 

From the Department of Surger3’, College of :Medicine, University of Illinois, and the 
Department of Roentgenologj% Grant Hospital, Chicago 


I N a previous study" we have noted that 
the diaphragm has a definite influence 
on the opening and closing of the car- 
dia. Because of the peculiar sphincter-like 
structure of the pillars, the diaphragm in- 
duces a milking-down contraction which can 
be felt by inserting a finger into the gastro- 
esophageal opening through a gastrostomy. 
By examining the human subject under the 
fluorescent screen one can detect the termi- 
nal point of this milking contraction, mani- 
fested by a complete closure of tire cardia 
during inspiratory contraction of the dia- 
phragm. This closure is sufficiently water- 
tight to prevent a barium meal from passing 
through and thereby causing an accumula- 
tion of barium at the cardia, much in the 
manner of cardiospasm. Coincident with the 
elevation of the relaxing diaphragm, the pil- 
lars also relax, thus allowing the barium 
meal to pass through the cardia into the 
stomach. These observations led us to be- 
lieve that the diaphragm, although primarily 
a muscle of respiration, exerts a very im- 
portant influence on the abdominal as well as 
the thoracic organs. 

In the course of our observations on the 
diaphragm as it affects the cardia, we no- 
ticed that the fundus of the stomach ascends 
and descends along with the diaphragm. It 
is extraordinary that such a phenomenon 
should occur in the fundus, especially since 
we know that there is no definite anatomical 
attachment between the abdominal surface 
of the diaphragm and the roof of the fundus. 


iKr.vl before the KatlioloRic.il Society of Xorth .America at 
^''"cemh .\nmial Mcctinp, .at Los Angeles. Dec. 1-3, 
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It is possible that the diaphragm exerts a 
definite suction on the fundus, so that, as it 
goes up, it pulls the fundus with it. This 
phenomenon is noticeable in the upright as 
well as the recumbent position. The amount 
of gastric distention or tire degree of gas- 
troptosis has little or no bearing on the 
asccnstis and descensus of the fundus. 

Coincident with the changes of the fundus 
in the vertical plane there are changes oc- 
curring in the horizontal plane. As the fun- 
dus descends, one notices definite constric- 
tion of the upper portion and a dilatation in 
the lower portion that corresponds with tire 
midgastric portion of the stomach. This is 
what apparently happens. The portion of 
the stomach below the level of the incisura 
angularis is more or less fixed, so that it 
does not go up and down, with the dia- 
phragm, an apparent fixation which causes 
the stomach to act much like a distended toy 
balloon. When the upper portion of the bal- 
loon is compressed by virtue of its elasticity 
the balloon expands at its lower portion: 
the contrary occurs when the upper portion 
is pulled up. Similarly we have in the stom- 
ach a muscular wall capable of distention 
and contraction. The moA'ing diaphragm ex- 
erts upon the fundus a positive pressure of 
from ten to twenty-fiA-e millimeters of mer- 
curAL The stomach Avhich is distended Avith 
food or fluid is noAv further influenced bv 
the contracting diaphragm, so that the up- 
per portion of the fundus appears someAA’hat 
constricted and the loAver part appears di- 
lated. As the diaphragm goes up during ex- 
piration it sucks or pulls Avith it the upper 
portion of tlie fundus, Avhich noAV dilates, 
Avhile the midgastric area becomes con- 
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striated much in the manner of the toy bal- 
loon. The roof of the fundus and the colon, 
as well as the abdominal wall, exert also a 
definite pressure. The action of the colon 
appears very much like the kneading of 
dough when it is done with the palm of the 
hand. After a series of these contractions, 
small waives begin to appear in the lower 
portion of the fundus, and one of these ini- 
tiates a typical peristaltic wave along the 
greater curvature, beginning at the level of 
the incisura angularis. When this peristalsis 
is initiated the wall on the lesser curvature 
appears to contract, and the antrum now 
draws into a circular form which is seen to 
travel towards the pylorus. 

In addition to the changes in the form of 
the stomach we have also certain changes in 
intragastric tension. From our previous ol)- 
servations we know that the cardia closes 
with each inspiration so that even milk with 
barium cannot pass through. At this mo- 
ment the diaphragm descends and in so do- 
ing 'e.xetts a definite pressure on the stom- 
ach, resulting in an increase of intragastric 
tension which involves the whole stomach. 
This tension has a tendency to dilate to a 
greater or less extent not only the midgas- 
tric portion but also the antrum, a phenome- 
non which is particular!}" noticeable in the 
stomach of asthenic subjects. In these in- 
dividuals there is quite a distinct circular ex- 
pansion of the antrum and the prepyloric 
area during each inspiration. It is common 
knowledge that increased tension in the gas- 
tro-intestinal tract will induce peristalsis. 

Other factors of great importance are the 
automatic and rhythmical action of the non- 
striated muscle of the digestive tract. Al- 
varez and his co-workers^ have demon- 
strated that the non-striated muscle of 
the gastro-intestinal tract is capable of 
rhytlimic contractions under conditions un- 
influenced by the nervous mechanism. He 
has shown that this muscle has a gradient of 

^Walter C. Alvarez: Mechanics of Digestive Tract. Second 
edition. P. B. Hoeber, Inc., New York, 1929. 


rhythmical action and that this gradient has 
a ratio of eleven contractions for the cardia 
against two contractions for the pars pylor- 
ica. Alvarez has also noticed evidence of 
high automaticity in the lesser cun-ature 
next to the cardia. He says; 

We see that local peculiarities in the muscle, 
with graded differences in rhythmicit}', irrita- 
bility, tone and latent period, probably have 
most to do with directing the peristaltic wave 
as it travels over the stomach. As in the heart, 
so here, the waves probably have their origins 
in the most highly rhythmic and sensitive area. 
We may say perhaps that the region on the 
lesser curvature next to the cardia is the pace- 
maker for the stomach. It must be remem- 
bered, however, that the cavities of the heart 
and stomach are very" different. In one, the im- 
pulse travels so rapidly that the organ appears 
to contract as a unit ; in the other, a series of 
waves travel slowly over the sac, gently knead- 
ing its contents. 


Alvarez has also shown that there is a 
difference in the type of contragtion ofuniis- 
cle fibers from the fundus and the pars py- 
lorica — contractions of greater amplitude in 
the pars pylorica than in the fundus. Mc- 
Crea, McSwiney, Morison, and Stopford* 
have also noticed in cats, rabbits, and dogs 
that the waves which began near the cardia, 
spread downward, producing a constriction 
ring at the upper end of the pars pylorica, 
then a bulging of the pyloric portion and 
finally a concentric contraction ring of that 
region. This contraction, relaxed as a nev 
wave, arrived at the incisura. These facts 
demonstrate that a wave initiated in the car- 
dia and fundus is conducted down to the 
pars pylorica. 

It is plausible to assume that the dia- 
phragm is fundamentally a factor in the ini- 
tiation of these peristaltic waves, since we 
know that, as it contracts and expands at 


‘E. D. McCrea, B A. .McSwiney, J. W. 

J. B. Stopford: Xormal Movements of Stomacli. 
Jour. Exper Phy'tiol , 1924, XIV, 379-397. 
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least twenty times per minute, it also opens 
and closes the cardiac region, the most sen- 
sitive portion of the stomach. Moreover, the 
pillars exert a milking-down contraction on 
this region, thus instituting downward im- 
pulses in this area. The peripheral portion 
also, with its asccnsus and descensus, not 
only changes the intragastric tension but 
also aids in the contraction and expansion of 
different parts of the fundus. These con- 
tractions and expansions undoubtedly set up 
action-currents which are carried downward 
lx)th by the muscle fibers and the nervous 
mechanism of the stomach. 

Some additional data may be of value in 
this connection. Orndoff'' has observed defi- 
nite differences in the contraction of the dia- 
phragm when the subject is asleep. He 
.says: 


In a perfectly natural unmolested sleep, flu- 
orescent screen observations have convinced 
me that the action of the diaphragm is exceed- 
ingly limited and does not consist of the 
rliythmic excursion noted during other periods 
while the patient is awake. The change in 
chest volume, accounting for the same type 
of respiration, seems to be due entirely or 
nearly so to the movement of the ribs. On 
waking up, there is almost always a long in- 
spiration, during which there is noted a full 
contraction of the diaphragm, with a maxi- 
mum amount of motion of the subdiaphrag- 
matic viscera, and immediately the usual ex- 
cursion of the diaphragm is noted with each 
inspiration. 


From this observation we can assume that 
the diaphragm exerts little or no influence 
on the stomach during sleep. As soon as the 
patient awakes and breathes normally the 
impulses arc again sent down to the cardia 
and the rest of the stomach. Alvarez" has 
shown that “after a long rest the smooth 
muscle of the gnstro-intestinal tract seems 


ond 


H. Orndoff: Personal communication 


to get on a hair trigger, so that it will re- 
spond powerfully and explosively to a slight 
stimulus.” He states further that this “is the 
condition of the digestive tract after the 
night’s rest, and it probably has much to do 
with the fact that most of us have the daily 
bowel movement in the morning immediate- 
ly after breakfast.” The explanation of this 
phenomenon is now obvious. The dia- 
phragm, after its nightly rest, is working 
again, urging the highly sensitive cardia to 
induce peristalsis. Breakfast is taken and 
the intragastric tension is increased. The 
peripheral end of the diaphragm is now 
ready not only to press the fundus up and 
down and thus by intermittent changes in 
the tension to induce peristalsis in the pars 
pylorica, but it mobilizes its allies, namely, 
the abdominal wall and the colon, to do their 
share in kneading the fundus so that peri- 
stalsis shall begin. 

Just as in the heart where we have many 
factors influencing the contractility, rhythm, 
and conductivity of the muscle, likewise here 
we have several factors which influence the 
gastric muscle. We must keep in mind also 
such other factors as psychic shock, hunger, 
training of the digestive tube, nerve im- 
pulses arising in the central and peripheral 
nerA'ous system, secretory activity, physical 
changes such as heat and cold applied either 
externally or internally, hormone activity, 
and the cpiantity as well as the quality of the 
contents in the stomach and intestines. Giv- 
ing full value to all these factors, yet we 
must not lose sight of the fundamental 
mechanism in the muscle itself as influenced 
by the constantly working diaphragm. 

The subjects used for this study were 
normal adidt males and females including 
hypersthenic, sthenic, and asthenic types. 
Both the upright and reclining positions 
were studied. Permanent records of these 
oijservations were obtained by means of a 
seriograph devised to obtain four consecu- 
tive films within eight seconds. In our 
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strictecl much in the manner of the toy bal- 
loon. The roof of the fundus and the colon, 
as well as the abdominal wall, exert also a 
definite pressure. The action of the colon 
appears ver}'^ much like the kneading of 
dough when it is done with the palm of the 
hand. After a series of these contractions, 
small waves begin to appear in the lower 
portion of the fundus, and one of these ini- 
tiates a typical peristaltic wave along the 
greater curvature, beginning at the level of 
the incisura angularis. When this peristalsis 
is initiated the wall on the lesser curvature 
appears to contract, and the antrum now 
draws into a circular form which is seen to 
traA'el towards the pylorus. 

In addition to the changes in the form of 
the storiiach we have also certain changes in 
intragastric tension. From our pre^•ious ol)- 
servations we know that the cardia closes 
with each inspiration so that even milk with 
barium canhot pass through. At this mo- 
ment the diaphragm descends and in so do- 
ing exetts a definite pressure on the stom- 
ach, resulting in an increase of intragastric 
tension which ini’olves the whole stomach. 
This tension has a tendenc)'' to dilate to a 
greater or less extent not only the inidgas- 
tric portion but also the antrum, a phenome- 
non which is particularly noticeable in the 
stomach of asthenic subjects. In these in- 
dividuals there is quite a distinct circular ex- 
pansion of the antrum and the prepyloric 
area during each inspiration. It is common 
knowledge that increased tension in the gas- 
tro-intestinal tract will induce peristalsis. 

Other factors of great importance are the 
automatic and rhythmical action of the non- 
striated muscle of the digestive tract. Al- 
varez and his co-workers® ha^'e demon- 
strated that the non-striated muscle of 
the gastro-intestinal tract is capable of 
rhvtlnnic contractions under conditions un- 
influenced by the nervous mechanism. He 
has shown that this muscle has a gradient of 

*\VaUer C. Alvarez: ^[echanics o£ Digestive Tract- Second 
edition. P. B. Hoeber, Inc., New York, 1929. 


rhythmical action and that this gradient has 
a ratio of eleven contractions for the cardia 
against two contractions for the pars pvlor- 
ica. Alvarez has also noticed evidence of 
high automaticity in the lesser curvature 
next to the cardia. He says: 


We see that local peculiarities in the muscle, 
with graded differences in rhythmicity, irrita- 
bility, tone and latent period, probablj' have 
most to do with directing the peristaltic vavc 
as it travels over the stomach. As in the heart, 
so here, the waves probably have their origins 
in the most highly rhythmic and sensitive area. 
We may say perhaps that the region on the 
lesser curvature next to the cardia is the pace- 
maker for the stomach. It must be remem- 
bered, however, that the cavities of the heart 
and stomach are ver)’- different. In one, the im- 
pulse travels so rapidly that the organ appears 
to contract as a unit; in the other, a series of 
waves travel slowly over the sac, gently knead- 
ing its contents. 


Alvarez has also shown that there is a 
difference in the type of contraption dmius- 
c!e fibers from the fundus and the pars py- 
lorica — contractions of greater amplitude in 
the pars pylorica than in the fundus. Mc- 
Crea, McSwiney, Morison, and Stopford* 
have also noticed in cats, rabbits, and dogs 
that the wa\'es which began near the cardia, 
spread downward, producing a constriction 
ring at the upper end of the pars pylorica, 
then a bulging of the pyloric portion and 
finally a concentric contraction ring of that 
region. This contraction, relaxed as a new 
wave, arrived at the incisura. These facts 
demonstrate that a wave initiated in the car- 
dia and fundus is conducted down to the 
pars pylorica. 

It is plausible to assume that the dia- 
phragm is fundamentally a factor in the ini- 
tiation of these peristaltic waves, since we 
know that, as it contracts and expands at 


<E. D. McCrea, B. A. McSwmey, J. 
J. B. Stopford : Normal Movements ox 
Jour Exper. Physiol, 1924, XIV, 379-397. 
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TRAUMATIC LUXATION OF THE COCCYX^ 
By CARL S. 0AK:MAN,2 A.B., A.IL, JiI.D., IIuncie, Indiana 


T he patient whose case introduces this 
paper, a Mr. E. H.. white, aged 55, 
married, a foundry worker, weight 150 
pounds, sustained an injury to the coccyx on 
May 25, 1929. In the course of his duties, 
he fell from a step-ladder, landing on his 
buttocks on a wooden box, a corner of 
which directly struck the coccyx. He experi- 
enced immediate pain and was referred to 
the company physician, who found, the fol- 
lowing morning, by rectal examination, an 
unevenness of the anterior surface of the 
coccyx, and pain upon pressure, lx)th exter- 
nally and in the rectum. He diagnosed a dis- 
location and referred the patient to me for 
roentgen examination. Lateral projection 
revealed a forward luxation of the first coc- 
cygeal segment, which was displaced a dis- 
tance almost equal to its own thickness, the 
rest of the coccyx being symmetrically 
curved. The outlines of the upper coccygeal 
and the last sacral element indicated that no 
bony fusion had existed and the remaining 
segments showed distinct spacing, as if sep- 
arated by cartilage. The antero-posterior 
view gave no hint of the luxation, but 
showed a vertical line in the first segment 
that was suspicious of fracture, without dis- 
placement. The cornua were not visible ; the 
transverse processes were very rudimentary. 
Four coccygeal segments were plainly regis- 
tered, the distal one possibly representing a 
fusion of two rudimentary elements. The 
contour of the sacrum and coccyx described 
a normal curvature, except for the luxated 
first segment, and there was no lateral de- 
viation. 

On May 27 the attending physician re- 
duced the dislocation, by intrarectal digital 
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pressure, with the patient in a kneeling po- 
sition. Bowel movements were painful for 
only a few days, but for three or four weeks 
the patient complained of an aching sensa- 
tion. He resumed work in eight weeks. 

On October 5 he was referred for another 
roentgen examination, at which time he said 
he was free from all pain and ache, except 
after long automobile rides. Digital exami- 
nation was painless. The roentgen films 
showed the same luxation of the first seg- 
ment, with apparent callus formation ante- 
riorly at the sacrococc 3 'geal junction. 

Medical literature shows few and brief al- 
lusions to roentgen examination of the 
coccyx. Careful search failed to reveal aity 
article in roentgenologic journals, and the 
text-books give little or no information. 
George and Leonard (1), in their recent 
volume, illustrate a case of anterior luxa- 
tion. Jones and Lovett (2) say: “X-rav’’ 
may or may not be reliable in this region 
and the antero-posterior ^uew shows only 
lateral displacement. To obtain satisfactory 
definition in a side X-ray is, of course, diffi- 
cult, but often possible with a highly per- 
fected technic.” Letters written to 94 roent- 
genologists brought few helpful replies. 

Coccyx (plural coccyges) is a word de- 
rived from the Greek, meaning a “cuckoo,” 
probably because of a fancied resemblance 
to a cuckoo’s beak. The German equiva- 
lent is “Steissbein” and the French is identi- 
cal with the English. Colloquially, it is 
called the “tail bone” or “crupper bone.” It 
is a small bone of variable length, forming 
the caudal extremity of the spine, but desti- 
tute of a canal. It comprises four or five 
segments (rarely three or six), of which the 
first is the largest and shows some rudiments 
of the structure of a sacral segment, while 
the others dwindle into successively smaller 
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observations the subject was made to in- 
spire, hold his breath, and, as soon as the 
film was exposed, to expel, and again hold 
his breath. After a few deep breaths the 
other two exposures of an inspiration with 
its subsequent expiration were made. The 
amount of opaque meal given depended on 
the degree of distention we desired to pro- 
duce on the stomach. 

COXCLUSIONS 

This and previous studies of the dia- 
phragm demonstrate that although primarily 


a muscle of respiration, it has a definite e.\-- 
tra-respiratory function. It induces an 
opening and closing of the cardia. It pro- 
duces a milking contraction on the cardia in 
the region of the stomach that is most auto- 
matic and is in the highest degree rliythmi- 
cal; It compresses and lifts up the fundus 
and. in so doing, not only changes the form 
of the stomach but also influences the iutra- 
gastric tension. One may assume, therefore, 
that this muscle pia3"S an important role in 
the initiation and maintenance of peristalsis 
in the stomach. 


RARE ELEMENT GIVES NEW KIND 
OF LIGHT 

Rods of quartz heated in the Bunsen 
burner have been made to send out a new 
kind of light, the meeting of the National 
Academy of Sciences has been told. 

The quartz, in which a compound of the 
rare metal neodymium had been dissolved, 
was prepared by Prof. R. W. V'^ood, of 
Johns Hopkins University. When heated, 
the rods give a light whose rainbow or spec- 


trum does not include all the colors but is 
crossed by dark bands. 

A white-hot, incandescent wire, like the 
wires of tungsten used in the electric lamp, 
gives white light in which none of the pos- 
sible colors are missing. The neodymium, 
however, has the unique property of send- 
ing out only special vibrations of its own. 
Light passed through cold neodymium or 
other rare earth compounds has these same 
colors removed from it. No other substance 
shows this behavior . — Science Service. 
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T he patient whose case introduces this 
paper, a Ux. E. H., white, aged 55, 
married, a foundry worker, weight 150 
pounds, sustained an injury to the coccyx on 
May 25, 1929. In the course of his duties, 
he fell from a step-ladder, landing on his 
buttocks on a wooden box, a corner of 
which directly struck the coccyx. He experi- 
enced immediate pain and was referred to 
the company physician, who found, the fol- 
lowing morning, by rectal examination, an 
unevenness of the anterior surface of the 
coccyx, and pain upon pressure, both exter- 
nally and in the rectum. He diagnosed a dis- 
location and referred the patient to me for 
roentgen examination. Lateral projection 
revealed a forward luxation of the first coc- 
cygeal segment, which was displaced a dis- 
tance almost equal to its own thickness, the 
rest of the coccyx being symmetrically 
curved. The outlines of the upper coccygeal 
and the last sacral element indicated that no 
bony fusion had existed and the remaining 
segments showed distinct spacing, as if sep- 
arated by cartilage. The antero-posterior 
view gave no hint of the luxation, but 
showed a vertical line in the first segment 
that was suspicious of fracture, without dis- 
placement. The cornua were not visible ; the 
transverse processes were very rudimentary. 
Four coccygeal segments were plainly regis- 
tered, the distal one possibly representing a 
fusion of two rudimentary elements. The 
contour of the sacrum and coccyx described 
a normal curvature, e.xcept for the luxated 
first segment, and there was no lateral de- 
viation. 

On May 27 the attending phvsician re- 
duced the dislocation, by intrarectal digital 


pressure, -with the patient in a kneeling po- 
sition. Bowel movements rvere painful for 
onh' a few days, but for three or four weeks 
the patient complained of an aching sensa- 
tion. He resumed work in eight weeks. 

On October 5 he was referred for another 
roentgen examination, at rvhich time he said 
he was free from all pain and ache, except 
after long automobile rides. Digital exami- 
nation was painless. The roentgen films 
shoAved the same luxation of the first seg- 
ment, with apparent callus formation ante- 
riorly at the sacrococcygeal junction. 

Medical literature shows few and brief al- 
lusions to roentgen examination of the 
coccyx. Careful search failed to reveal auA" 
article in roentgenologic journals, and the 
text-books give little or no information. 
George and Leonard (1), in their recent 
volume, illustrate a case of anterior luxa- 
tion. Jones and Lovett (2) say: “X-ray 
may or may not be reliable in this region 
and the antero-posterior view shows only 
lateral displacement. To obtain satisfactory 
definition in a side X-ray is, of course, diffi- 
cult, but often possible with a highly per- 
fected technic.” Letters written to 94 roent- 
genologists brought few helpful replies. 

Coccyx (plural coccyges) is a word de- 
rived from the Greek, meaning a “cuckoo,” 
probably because of a fancied resemblance 
to a cuckoo’s beak. The German equiva- 
lent is “Steissbein” and the French is identi- 
cal with the English. Colloquially, it is 
called the “tail bone” or “crupper bone.” It 
is a small bone of variable length, forming 
the caudal extremity of the spine, but desti- 
tute of a canal. It comprises four or five 
segments (rarely three or six), of which the 

some rudiments 
a sacral segment, while 
the others dwindle into successively smaller 


nrst IS tue largest and sho\ 


'Uc.id licforc the Ka(iioloKic.il Society of North Amcnc.i 
.It the 1 iftcenth Annu.il Meeting, .it Toronto, Dec. 2-6, 1920. 

•Ur O.Wman the.) before proof of thi.; p.ipcr could lie eul>i Of tile Structure of 
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observations the subject was made to in- 
spire, hold his breath, and, as soon as the 
film was exposed, to expel, and again hold 
his breath. After a few deep breaths the 
other two exposures of an inspiration with 
its subsequent expiration were made. The 
amount of opaque meal given depended on 
the degree of distention we desired to pro- 
duce on the stomach. 

COXCLUSIONS 

This and previous studies of the dia- 
phragm demonstrate that although primarily 


a muscle of respiration, it has a definite e.x- 
tra-respiratory function. It induces an 
opening and closing of the cardia. It pro- 
duces a milking contraction on the cardia in 
the region of the stomach that is most auto- 
matic and is in the highest degree rhythmi- 
cal; It compresses and lifts up the fundus 
and, in so doing, not onl_v changes the form 
of the stomach but also influences the intra- 
gastric tension. One may assume, therefore, 
that this muscle plays an important role in 
the initiation and maintenance of peristalsis 
in the stomach. 


RARE ELEMENT GIVES NEW KIND 
OF LIGHT 

Rods of quartz heated in the Bunsen 
burner have been made to send out a new 
kind of light, the meeting of the National 
Academy of Sciences has been told. 

The quartz, in which a compound of the 
rare metal neodymium had been dissolved, 
was prepared bv Prof. R. W. Wood, of 
Johns Hopkins University. When heated, 
the rods give a light whose rainbow or spec- 


trum does not include all the colors but is 
crossed by dark bands. 

A white-hot, incandescent wire, like the 
wires of tungsten used in the electric lamp, 
gives white light in which none of the pos- 
sible colors are missing. The neodymium, 
however, has the unique property of send- 
ing out only special vibrations of its own. 
Light passed through cold neodymium or 
other rare earth compounds has these same 
colors removed from it. No other substance 
shows this behavior . — Science Service. 
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of them having been made prior to Roent- 
gen’s discovery, and subsequent writers 
largely ignore its application in lesions of the 
coccyx. An article by Cyriax (13), in 1922, 
covers the clinical diagnosis, but does not 
allude to the X-ray. Several of the roent- 
genologists with whom the writer has corre- 
sponded stressed the point that X-ray exam- 
ination is unnecessary, because the diagnosis 
by clinical means is so simple. 

Several writers mention that dislocation 
is commoner in women than in men, because 
the intersegmental cartilages persist longer 
and allow displacement instead of fracture, 
and because many of these displacements oc- 
cur at parturition: Hirst (18) also attrib- 
utes man’s relative immunity in part to the 
higher position of the coccyx and the closer 
approximation of tlie ischia; he states that 
during labor there is backward stress on the 
coccyx, sometimes producing rupture of 
ligaments, dislocation, or fracture. If dis- 
placement occurs, it is posterior, whereas di- 
rect e.xternal violence produces anterior dis- 
placement. Speed (19) says, regarding 
birth trauma: “Whether there is a true frac- 
ture at the sacrococcygeal junction or a 
stretching of the ligaments which permits 
the displacement, it is not always possible to 
decide, even with the help of a roentgeno- 
gram.’’ Jolly (20) reported a unique case 
of escape of the distal segment of the coccyx 
through the anus ten days after childbirth. 
Cyriax (13) refers to displacements of the 
coccy.x on tlie sacrum (i.c., at the sacrococ- 
cygeal joint) but has never seen one distal 
to this point; he says that minor displace- 
ments seldom occur after middle life, due to 
the fact that the sacrococcygeal joint has 
united, although Piersol (3) states that it is 
not uncommon for the first segment to re- 
main separate, without fusion to the sacrum 
or to the second segment. 

Outside of birth injur}-, there is very 
rarely a posterior luxation of the cocevx. 
Injuries by direct violence, producing frac- 
ture nr luxation, practically always show an- 


terior displacement. The usual causation is 
a fall or a kick. Displacement of the coccy.x 
may or may not be accompanied by tilting, 
or rotation, or both. Cyriax (13) reports 
cases of luxation due to rheumatic fever-, 
straining at stool, pelvic cellulitis, and sud- 
den effort to prevent falling. He thinks 
some cases are perhaps due to over-use of 
the sitting position, by which the coccyx is 
gradually pushed forward. The chronic 
sitters were mentioned by Ramsbotham 
(21) in 1851, who said: “Ankylosis often 
occurs in women who have been accustomed 
to sit the principal part of the day, as is the 
case with milliners.’’ 

The symptoms of a recently luxated 
cocc3'x are: (1) Pain, aggravated by defe- 
cation, sitting, riding, coughing, walking, 
and coitus, often causing the victims to sit 
sidewise and to shift position constantly; 
(2) impairment of bladder function 
(Speed, 19); (3) constipation, usually due 
to postponement of stool. Further and di- 
verse symptoms may develop after the lapse 
of time, which will be discussed under a later 
heading. 

Physical signs of a recent case include; 
(1) Tenderness on pressure externally or 
by rectum; (2) ecchymosis or other signs 
of bruising, though Cotton (22) says that 
ecchymosis is rare; (3) deformity, which 
may or may not be A'isible, and is usually de- 
tectable by palpation, either externally or by 
rectum, or both; (4) mobility of the dis- 
placed COCC}'X. 

It may be difficult to differentiate between 
a fracture of the coccyx and a dislocation. 
The literature gives scant discussion to this 
point, and there is reason to believe that er- 
rors have been made. The existence of 
crepitus is by no means universal in frac- 
ture cases; probably fracture affects the 
pro.ximal segment far oftener than it does 
all the others. An ankylosed cocevx is much 
more likely to suffer fracture than a jointed 
one. 

If a physician sees a case of injured 
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and characterless nubbins of bone (vertebra: 
caudales). Piersol (3) says that data con- 
cerning ossification are very unsatisfactor}'. 
Each segment has one center, the first may 
have two; ossification begins in the first 
piece near birth, and successively later in the 
others, up to puberty. The first segment pre- 
sents two cornua, projecting up posteriorly 
behind the posterior surface of the sacrum; 
it also presents two rudimentary transverse 
processes. Both the cornua and the processes 
are A^ariable, sometimes being well-formed 
and either rugged or slender, and sometimes 
being hardly more than tubercles. The first 
segment is somewhat wedge-shaped, and has 
greater breadth than length or thickness; it 
is sometimes asymmetrical. The entire 
coccyx is usually more rugged in the male 
than in the female. 

The apices of the sacrum and of the first 
coccygeal element are connected by fibro- 
cartilage, and a few unimportant ligaments. 
This synchrondrosis sometimes shows osse- 
ous fusion, and the distal segments also may 
fuse. Gray (4) saj’-s that the last three seg- 
ments are usually fused with one another, 
and the last may be bifid; complete anky- 
losis is likeh’- to result in fracture in the 
event of trauma. Bony fusion occurs often- 
er in the male, and usually at an earlier 
period. 

Variations from the normal curve of the 
coccyx are common; lateral deviations are 
very frequent, ljut apparently never produc- 
tive of symptoms; exaggerated forward 
curve is frequent and occasionally impinges 
on the rectum and produces trouble; the 
rarer posterior curving may project beneath 
the skin and induce pressure changes. Ab- 
sence of the coccyx has been reported (5). 
One hears occasionally of human beings 
with a cocc 3 'x developed into a true tail, but 
no authentic report is discoverable in medi- 
cal literature. 

Muscles are attached as follows, accord- 
ing to Buchanan (6): The gluteus maximus 


to the back of tlie upper three segments, 
close to the lateral border; the sphincter ani 
externus to the tip ; posterior fibers of the 
levator ani and a portion of the coccygeus 
to the lateral borders. 

The junction of the sacrum and coccyx 
completes the fifth posterior sacral foramen 
for transmission of the posterior division of 
the fifth sacral nerve. No nerves emerge 
from the coccj^x below this. The coccygeal 
plexus is composed of the fourth and fifth 
sacral nerves (except the visceral branch of 
the fourth anterior sacral), the coccygeus 
(anterior and posterior branches), and prob- 
abl}' the inferior hemorrhoidal branch of the 
internal pubic. On the anterior aspect of the 
coccyx are two ganglia (Luschka’s gland), 
belonging to the pelvic sympathetic system. 
These ganglia are united to each other by a 
small filament and are connected by other 
filaments to the last sacral ganglion of the 
chain forming the pelvic sympathetic (Ha- 
mant and Pigache, 7). Jointly these nerves 
supply sensation to the integument over the 
coccyx, around the anus, and the intervening 
area, and innervate the levator ani, sphincter 
ani, and coccx'geus muscles. 

The subject of dislocation of the coccyx 
has had much discussion in the past. Stim- 
son (8) say^s that descriptions given by 
earlier writers were questioned in the early 
part of the twentieth century, and quotes 
Boyer as maintaining that the lesion never 
occurred; the matter was somewhat con- 
nected witli coccygodynia, as cause and ef- 
fect, but the actual occurrence of dislocation 
was well enough attested by several reports, 
mentioned by Stimson (Malgaigne, Roeser 
(9), Bonnafont (10), Mouret, 11), and also 
reports by Skene (12), Cyriax (13), Jones 
(14), Gehrung (15), Drueck (16), Petit 
(17), and Hirst (18). Undoubtedly some 
of the cases reported as dislocation "ere 
really displacements due to fracture, and the 
converse may be true. Practically none o 
the reports include roentgen evidence, man) 
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and irritation of sensory nerves through dis- 
turbance of the coccygeal ganglion. Hirst 
(18) remarks that after injury tlie lesion 
has a poor chance to heal, because of stress 
in all the usual activities of life, especially 
defecation, sitting, and rising. 

The case report at the beginning of the 
present article shows so well the value of 
precise knowledge, as furnished by roentgen 
examination, that it needs no argument to 
urge the more widespread use of this 
method. Clearly, the lateral view is re- 
quired, and with modern refinements of 
technic it ought to be possible to obtain such 
views in all cases of suspected injury. It is 
true tliat the interpreter must guard against 
being deceived by the anatomical variations, 
but I liave seen in the literature no mention 
of variation that simulates true luxation. 
The recorded variations include lateral de- 
viations and increased angulation, either 
forward or backward. In antero-posterior 
projections centering over the pelvis, such 
as are taken for any bony patholog}' in this 
area, or for the lower part of the urinarj' 
tract, there is always an image of the coccyx. 
The variations in contour, length, number 
of segments, ossification, and deviation from 
the midline have been noted by every one. 
but it is well known that luxation practically 
never occurs laterally, so that error in that 
respect can hardly occur. A series of lateral 
projections on healthy subjects was recently 
made by the writer, and there was found to 
be great divergence in the degree of curva- 
ture, but nothing resembling a dislocation. 
These anomalous curvatures show an intact 
sacrococcygeal joint, and intact interseg- 
mcntal joints, whereas a luxation will show 
an abrupt irregularity at some one of these 
joints in the lateral view. In films loaned 
by Dr. H B. Podlasky the antero-posterior 
\ iew ‘showed an over-lapping of the first and 
second coccygeal segments that seemed quite 
positive evidence of dislocation. No lateral 
view was taken. It seems probable that dis- 
location may occur oftenest at the sacro- 


coccygeal joint, but no reliable data are 
available, because the exact point of disloca- 
tion is rarely mentioned in reports, or, if it 
is, the opinion is based on physical examina- 
tion, and X-ray evidence is never quoted 
Those injuries which, upon roentgen exami- 
nation, show abrupt and pronounced angula- 
tion, sometimes as much as 90 degrees, but 
little or no slippage at tiie joint, are very 
puzzling, because some normal cocc 3 ^ges 
show similar angulation. Therefore it be- 
comes difficult to say in any given case of 
injury whether the angulation is pathologic 
or not. It is well known that coccygodynia 
sometimes occurs without detectable signs 
of displacement, due to conditions such as 
arthritis, periostitis, necrosis, etc., and such 
conditions may affect a cocc)'x that is nat- 
urally angulated, especially after' trauma. 
Dervieux and Belot (41), in 1926, report- 
ing a case of coccygeal injury, say that the 
roentgen reading of these cases must be 
guarded; but if lateral roentgen examina- 
tion should be made routinely, and the data 
accumulated, it would undoubtedly result in 
a greater power of discrimination. 

These cases of injur}-' sometimes have an 
important bearing in industrial work, atten- 
tion being called to this point in 1910 by 
Courtois-Suffit and Bourgeois (42). The 
value of roentgen evidence in compensation 
disputes or damage procedures is well 
known. Dr. Podlask}'’s case (cif. supra) was 
one of industrial accident and it led to a 
long period of suffering and finally to surgi- 
cal resection. 

In making film records of the coccyx, the 
presence of a distended bladder or of gas in 
the rectum usually impairs the detail of the 
antero-posterior view. Kaisin (43), how- 
ever, recommended the injection of air into 
the rectum. The best films are usually ob- 
tained with the Potter-Bucky diaphragm, 
using a restricting cone, a fine focus tube, 
careful immobilization, especially for the 
lateral, and the maximum practical distance. 
In the resulting image by the antero-poste- 



730 


RADIOLOGY 


coccyx’ long after the accident, diagnosis 
may not be so eas}', and he is apt to fall back 
on the convenient term “coccygodynia.” 
This is the word that has been in turn re- 
spected and later condemned. In 1859 Sir 
J. Y. Simpson (23) published his article, 
describing the cases of persistent pain in the 
coccyx, and dignified the condition as a sep- 
arate entity under the term “Coccyodynia,” 
a word which “caught on” and had long 
years of popular use. His description has 
hardl}" been improved upon, since he had a 
good understanding of the various kinds of 
patholog)'^ that may underlie it. He discov- 
ered early reports of coccygeal injury, in- 
cluding those by Smetius, sixteenth century, 
and V an Meeren and Gahrliep in the seven- 
teenth. Simpson did tenotom}' for relief of 
his first cases, but later did resection. How- 
ever, the credit for the first resection must 
be given to Nott (24), of New Orleans, 
whose report appeared in 1844, describing a 
case of “neuralgia” from caries. Prior to 
this, in 1841, Blundell (25) had suggested 
the operation. Simpson inspired Scanzoni 
(26) to devote twelve pages to the subject 
in his text-book, published in 1861, and laid 
the foundation for what amounted almost to 
a fad for coccygectomy. However, the pen- 
dulum swung after a few decades, when it 
was found that this procedure was not uni- 
forml)^ successful, and we find Beach (27), 
in 1899, saying that resection in chronic 
cases of pain is “an operation notably un- 
successful.” In Cotton’s work (22), 1924 
edition, appears the statement; “Most of 
the cases, even when there is a history of 
some injury, are essentially localized symp- 
toms of a psychosis, 'hysteric,' as we name 
these localized psychoses. In such cases op- 
eration will not help the patient and will 
only discredit the operator.” Meanwhile, it 
has been shown by various writers — C. 
Beck and V. S. Cabot (28), Gant (29), 
Hirst (18), Werner (30), Smith (31), Til- 
laux (32), Whitead (33), Blount (34), 
Boland (35), Tedenat and Simesael (36), 


and Dinnendahl (37) — that resection is jus- 
tified in certain cases of injur)^ tuberculo- 
sis, caries, periostitis, etc. It is claimed that 
no weakness or perceptible defective func- 
tion ensues after resection. The interest in 
coccygodynia and in operative relief was for 
a long time maintained chiefly by the gj-ne- 
cologists and proctologists, while the general 
surgeons eschewed it. 

In 1914 Yeomans (38) reported a new 
method of treatment by injections of alcohol 
at the site of pain. An article had appeared 
on the same subject by de Vezian in 1907 
(39). The successful use of the faradic cur- 
rent by Seeligmuller and Grafe was men- 
tioned in the 1904 edition of von Berg- 
mann’s “Surger 3 ^” 

Some of the g^mecologists in the past have 
been inclined to ascribe coccygodynia in cer- 
tain cases to metritis, salpingitis, prolapsus 
uteri, prostatic disease, hemorrhoids, fissure, 
rectal tumor, etc. Hamant and Pigache (7), 
1914, in a critical study, deplored this incli- 
nation. Yeomans (40), 1919, classified 
some cases as “s 3 '^mptomatic,” or referred 
pain, due to disease of the central nervous 
system, such as hv'steria, neurasthenia, irri- 
table spine, traumatic neuroses, tabes, toxe- 
mia, and “habit pain.” 

In passing, it should be mentioned that 
the original term “coccyodynia” gave way to 
“cocc 3 ^god 3 mia,” which was substituted be- 
cause it is etymological^' more precise. Col- 
loquiall}' it is v'ariousl 3 ' known as “neuralgia 
of the rectum,” “rheumatism of the rec- 
tum,” “elongated spinal column” (Drueck) 
(16). 

It seems to be fairly well agreed that the 
most common cause of cocc 3 'godynia is i”' 
jur 3 ', either recent or remote, severe or mild, 
single or repeated. Stimson (8) thinks that 
dislocation and fracture are commoner than 
the reports indicate. Cyriax (13) stresses 
minor displacements and the subsequent oc 
currence (in either major or minor degree) 
of S3-novitis in the sacrococcygeal joint, a 
hesions, periostitis, periarticular thickening,. 
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and irritation of sensory nerves through dis- 
turbance of the coccygeal ganglion. Hirst 
(18) remarks that after injury the lesion 
has a poor chance to heal, because of stress 
in all the usual activities of life, especially 
defecation, sitting, and rising. 

The case report at the beginning of the 
present article shows so well the value of 
precise knowledge, as furnished by roentgen 
e-xamination,' that it needs no argument to 
urge the more widespread use of this 
method. Clearly, the lateral view is re- 
quired, and with modern refinements of 
technic it ought to be possible to obtain such 
views in all cases of suspected injury. It is 
true tliat the interpreter must guard against 
being deceived by the anatomical variations, 
but I have seen in the literature no mention 
of variation that simulates true luxation. 
The recorded A’^ariations include lateral de- 
viations and increased angulation, either 
forward or backward. In antero-posterior 
projections centering over the pelvis, such 
as are taken for any bony patholog}!^ in this 
area, or for the lower part of the urinary 
tract, there is always an image of the coccyx. 
The variations in contour, length, number 
of segments, ossification, and deviation from 
the midline haA'e been noted by eA'^ery one, 
but it is well known that luxation practically 
never occurs laterally, so that error in that 
respect can hardly occur. A series of lateral 
projections on healthy subjects was recently 
made by the writer, and there was found to 
be great divergence in the degree of curva- 
ture, but nothing resembling a dislocation. 
Tiiese anomalous cur\'atures show an intact 
sacrococcygeal joint, and intact interseg- 
mcntal joints, whereas a luxation will show 
an abrupt irregularity at some one of these 
joints in the lateral view. In films loaned 
by Dr. H. B. Podla.sky the antero-posterior 
% icw showed an over-lapping of the first and 
second coccygeal segments that seemed quite 
positive evidence of dislocation. No lateral 
view was taken. It seems probable that dis- 
location may occur oftenest at tlie sacro- 


cocc)’^geal joint, but no reliable data are 
available, because the exact point of disloca- 
tion is rarel)’- mentioned in reports, or, if it 
is, the opinion is based on physical examina- 
tion, and X-ray evidence is never quoted. 
Those injuries which, upon roentgen exami- 
nation, show’ abrupt and pronounced angula- 
tion, sometimes as much as 90 degrees, but 
little or no slippage at the joint, are very 
puzzling, because some normal coccyges 
show similar angulation. Therefore it be- 
comes difficult to sa}’’ in an)^ gi^-en case of 
injury whether the angulation is pathologic 
or not. It is well known that coccygodynia 
sometimes occurs Avithout detectable signs 
of displacement, due to conditions such as 
arthritis, periostitis, necrosis, etc., and such 
conditions ma)" affect a coccyx that is nat- 
urall}' angulated, especially after' trauma. 
Dervieux and Belot (41), in 1926, report- 
ing a case of coccygeal injurAq sa)"- that the 
roentgen reading of these cases must be 
guarded; but if lateral roentgen examina- 
tion should be made routinely, and the data 
accumulated, it Avovrld undoubtedly result in 
a greater pOAver of discrimination. 

These cases of injur}' sometimes haA'e an 
important bearing in industrial Avork, atten- 
tion being called to this point in 1910 by 
Courtois-Suffit and Bourgeois (42). The 
value of roentgen evidence in compensation 
disputes or damage procedures is well 
known. Dr. Podlasky’s case (at. supra) Avas 
one of industrial accident and it led to a 
long period of suffering and finally to surgi- 
cal resection. 

In making film records of the coccyx, the 
presence of a distended bladder or of gas in 
the rectum usually impairs the detail of the 
antero-posterior A'iew. Kaisin (43), how- 
CA-er, recommended the injection of air into 
the rectum. The best films are usually ob- 
tained Avith the Potter-Bucky diaphragm, 
using a restricting cone, a fine focus tube, 
careful immobilization, especially for the 
lateral, and the maximum practical distance. 
In the resulting image by the antero-poste- 
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coccyx long after the accident, diagnosis 
may not be so easy, and he is apt to fall back 
on the convenient term “coccygodynia.” 
This is the word that has been in turn re- 
spected and later condemned. In 1859 Sir 
J. Y. Simpson (23) published his article, 
describing the cases of persistent pain in the 
coccyx, and dignified the condition as a sep- 
arate entity under the term “Coccyod 3 mia,” 
a word which “caught on” and had long 
3 "ears of popular use. His description has 
hardly been improved upon, since he had a 
good understanding of the various kinds of 
pathology that ma 3 ' underlie it. He discov- 
ered earty reports of coccygeal injur 3 ', in- 
cluding those by Smetius, sixteenth centur 3 ^ 
and Van Meeren and Gahrliep in the seven- 
teenth. Simpson did tenotomy for relief of 
his first cases, but later did resection. How- 
ever, the credit for the first resection must 
be given to Nott (24), of New Orleans, 
whose report appeared in 1844, describing a 
case of “neuralgia” from caries. Prior to 
this, in 1841, Blundell (25) had suggested 
the operation. Simpson inspired Scanzoni 
(26) to devote twelve pages to the subject 
in his text-book, published in 1861, and laid 
the foundation for what amounted almost to 
a fad for coccygectomy. However, the pen- 
dulum swung after a few decades, when it 
was found that this procedure was not uni- 
formly successful, and we find Beach (27), 
in 1899, sa 3 dng that resection in chronic 
cases of pain is “an operation notably un- 
successful.” In Cotton’s work (22), 1924 
edition, appears the statement; “Most of 
the cases, even when there is a histor 3 ' of 
some injur 3 ^ are essentially localized symp- 
toms of a psychosis, ‘hysteric,’ as we name 
these localized psychoses. In such cases op- 
eration will not help the patient and will 
only discredit the operator.” Meanwhile, it 
has been shown by various writers — C. 
Beck and V. S. Cabot (28), Gant (29), 
Hirst (18), Werner (30), Smith (31), Til- 
laux (32), MOiitead (33), Blount (34), 
Boland (35), Tedenat and Simesael (36), 


and Dinnendahl (37) — that resection is jus- 
tified in certain cases of injury, tuberculo- 
sis, caries, periostitis, etc. It is claimed that 
no weakness or perceptible defective func- 
tion ensues after resection. The interest in 
coccygodynia and in operative relief was for 
a long time maintained chiefly by the gyne- 
cologists and proctologists, while the general 
surgeons eschewed it. 

In 1914 Yeomans (38) reported a new 
method of treatment by injections of alcohol 
at the site of pain. An article had appeared 
on the same subject by de Vezian in 1907 
(39). The successful use of the faradic cur- 
rent by Seeligmuller and Grafe was men- 
tioned in the 1904 edition of von Berg- 
mann’s “Surgery.” 

Some of the g 3 mecologists in the past have 
been inclined to ascribe coccy^godynia in cer- 
tain cases to metritis, salpingitis, prolapsus 
uteri, prostatic disease, hemorrhoids, fissure, 
rectal tumor, etc. Hamant and Pigache (7), 
1914, in a critical study, deplored this incli- 
nation. Yeomans (40), 1919, classified 
some cases as “symptomatic,” or referred 
pain, due to disease of the central nervous 
sy'^stem, such as h 3 'sterla, neurasthenia, irri- 
table spine, traumatic neuroses, tabes, toxe- 
mia, and “habit pain.” 

In passing, it should be mentioned that 
the original term "coccyodynia” gave way to 
“cocc 3 ^godynia,” cvhich wms substituted be- 
cause it is etymologically more precise. Col- 
loquiall 3 '- it is variously known as “neuralgia 
of the rectum,” “rheumatism of the rec- 
tum,” “elongated spinal column” (Driieck) 
(16). 

It seems to be fairl 3 ' well agreed that the 
most common cause of cocc 3 "godynia is m- 
jur 3 % either recent or remote, severe or mild, 
single or repeated. Stimson (8) thinks that 
dislocation and fracture are commoner than 
the reports indicate. Cyriax (13) stresses 
minor displacements and the subsequent oc 
currence (in either major or minor degree) 
of synovitis in the sacrococcygeal joint, a 
hesions, periostitis, periarticular thickening^. 
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rior view, it is usually possible to note the 
number of coccygeaL segments, though the 
lateral view may sometimes be necessary 
for a correct count. The antero-posterior 
view also shows the characteristic shape of 
the first segment, its transverse processes, 
and occasionally its cornua, and it registers 
all lateral deviations. If the curvature is ex- 
cessive, the coccyx will appear foreshort- 
ened, the segments seeming to overlie each 
other, and only a lateral film will reveal 
them and their interspaces separatel 3 ^ The 
lateral view will sometimes register the coc- 
cygeal and sacral cornua. Fractures are 
most likely to occur in the first segment, and 
be visible in the antero-posterior view, be- 
cause the line of fracture is most often ver- 
tical. In Butler’s (44) case the fracture is 
visible in both views, but the displacement is 
Ausible onlj'- in the lateral. Luxation may 
readily escape detection in the frontal pro- 
jection. In the writer’s case it is probable 
that the coccygeal cornua were broken off, 
allowing the forward slipping of the first 
segment. 

In the course of correspondence with 
nearly a hundred roentgenologists on the 
subject of this article, replies were received 
from fifty-nine, and films or prints were 
loaned by eight. Fifteen others stated that 
they had seen cases, but for various reasons 
the film record was not available. Four 
mentioned tliat roentgen examination is un- 
necessary because the diagnosis is so easy 
by physical examination. I wish to take this 
opportunity of thanking all my colleagues 
who have answered mj^ appeal, and especial- 
ly those who sent roentgen records, includ- 
ing Dr. H. B. Podlasky, Dr. G. W. Grier, 
Dr. P. F. Butler, Dr. W. E. Chamberlain, 
Dr. P. M. Hickey, Dr. W. A. Evans, Dr. 
Lawrence Reynolds, Dr. H. A. Spilman, Dr. 
Samuel Brown, and Dr. T. A. Groover. 

COXCLUSIONS 

Little attention has been paid in the past 
to the roentgen examination of the coccyx. 


Lateral views are almost necessary in a 
film study of this area. 

The normal coccyx has many variations 
of length, curvature, fusion, and bom- 
markings, which may cause confusion in in- 
terpretation. 

Complete and true dislocations, either of 
one segment or of the entire cocc 3 tc, can 
probably be easily detected on the films. Mi- 
nor displacements may create doubt. 
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tained. I do not think these studies should 
ordinarily be made on a 14 by 17 film, a size 
which would include the entire lumbar column. 
It is our practice to make them on a 10 by 12, 
to cover the painful area, and I think the in- 
formation we obtain is apt to be more definite. 
This, of course, predicates co-operation on the 
part of the surgeon, tire attending physician, 
and the receiving ward. 

Dr Oakman (closing) : Dr. Doub, in his 
discussion, referred to certain indications 
which are associated with coccygeal pain. It 
is quite true that the profession at one time, 
and in particular the gjmecologist, was very 
apt to attribute coccygeal pain to pelvic con- 


ditions. I think that a more common-sense 
view is now prevalent, which attributes almost 
all cases of coccygeal pain to coccygeal pa- 
tholog)'. 

The subject of coccygeal pain is of occa- 
sional importance in industrial work. This 
was brought out some seventeen years ago by 
a French writer, and numerous cases are re- 
corded in the literature, cases wherein inju- 
ries to the coccyx have proved to be compensa- 
tion cases. 

One or two writers have insisted that dislo- 
cations have never occurred except at the 
sacro-cocc 3 'geal junction. Some of the slides 
which I have shown indicate that a dislocation 
may occur at other points. 
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DISCUSSION 

Dr. H. P. Doub (Detroit) : I believe that 
Dr. Oakman is to be congratulated for bring- 
ing this subject before us, for discussing the 
literature so thoroughly, and for presenting 
the collective opinion of the roentgenologists 
of the country concerning this condition. It is 
one which is rather infrequently met with, but, 
nevertheless, is very important because of the 
manj^ cases referred to us for evidence of pos- 
sible injury, indicated by pain in this area. 

The principal point in this whole discussion 
is to be able to distinguish between traumatic 
luxation, fracture, and the anatomical varia- 
tions which are very common in this bone. 
This is especially important because these pa- 
tients who come for examination often have 
severe symptoms, so that one must make a 
definite roentgenological diagnosis. 


In the study of these cases one finds many 
variations from the generally accepted normal, 
but most of them will be found to be due to 
anatomical variations. In our hospital series 
a number of cases were operated upon, but, 
unfortunately, only one of these cases had had 
X-ray examination previously and the roent- 
genograms were negative for fracture or dis- 
location. 

Frorii the patient’s standpoint, coccygodynia 
is a ver)'^ important condition because of the 
severe pain of \yhich complaint is made. In 
these cases, however, several conditions should 
be considered. First, we believe that many of 
these cases are associated with hysteria and 
psychosis of some type. In the second place, 
some of these patients are found to have dis- 
ease in the sacro-iliac articulation or lumbar 
spine, with referred pain to the coccyx. 

I wish again to congratulate Dr. Oak- 
man upon his presentation of this subject. 

Dr. John T. Farrell, Jr. (Philadelphia); 
Dr. Doub has congratulated Dr. Oakman upon 
his presentation of this subject, but I think the 
Society is to be congratulated upon receiving 
such a scholarly discussion of such an impor- 
tant subject. 

Pain in the back is very important to the 
patient, and it is also important to the doctor. 
This is particularly true in the case of indus- 
trial accidents. 

We have all known that variations exist in 
the coccyx, and I think that Dr. Oakman has 
well pointed out the importance of fundamen- 
tal anatomical knowledge. It seems to me that 
the diagnosis of fracture of the coccyx is rare- 

going to be made without clinical assistance 
and digital examination. 

There is one point which occurs to me, 
though it seems almost too obvious to men- 
tion, and that is the matter of technic. So 
many of us in dealing with conditions of the 
spine in clinics are confronted by men \vho 
refer patients for just general spinal examina- 
tion. It is true that it is often impossible to 
localize the lesion, but in general I think \\e 
may say that the smaller the film in relation to 
the area of suspected involvement, so muc 
more exact will be the information that is ob- 
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tained. I do not think these studies should 
ordinarily be made on a 14 by 17 film, a size 
which would include the entire lumbar column. 
It is our practice to make them on a 10 by 12, 
to cover the painful area, and I think the in- 
formation we obtain is apt to be more definite. 
This, of course, predicates co-operation on the 
part of the surgeon, the attending physician, 
and the receiving ward. 

Dr, Oakman (closing) : Dr. Doub, in his 
discussion, referred to certain indications 
which are associated with coccygeal pain. It 
is quite true that the profession at one time, 
and in particular the gynecologist, was verj' 
apt to attribute coccygeal pain to pelvic con- 


ditions. I think that a more common-sense 
vie%v is now prevalent, which attributes almost 
all cases of coccygeal pain to coccygeal pa- 
tholog3^ 

The subject of coccygeal pain is of occa- 
sional importance in industrial work. This 
was brought out some seventeen years ago by 
a French writer, and numerous cases are re- 
corded in the literature, cases wherein inju- 
ries to the coccyx have proved to be compensa- 
tion cases. 

One or two writers have insisted that dislo- 
cations have never occurred except at the 
sacro-coccygeal junction. Some of the slides 
which I have shown indicate that a dislocation 
ma}' occur at other points. 



MEASUREMENT OF LENARD RAYS 
By LAURISTON S. TAYLOR. Washington, D. C. 


Abstract. — ^An Investigation is described in 
which the correct measurement of the electron 
output — Lenard current — from high voltage 
cathode-ray or Lenard-ray tubes is attempted. 

The evidence presented shows that a Fara- 
day chamber of proper dimensions may be 
used to measure the Lenard-ray current which 
at any point is shown- to be a linear function 
of the total tube current. The open-plate 
method of measuring Lenard currents yields 
results which are consistently too low, al- 
though under the conditions here used they 
bear a constant relationship to the Faraday 
chamber measurements. The open-plate meas- 
urements are, therefore, also a linear function 
of the total tube current. The condenser 


method of measurement (Thaller) yields 
measurements above or below those of the 
Faraday chamber, depending upon the rela- 
tionship' of the atomic numbers of the two 
plates. Moreover, the current measured by 
this method is not a linear function of the total 
tube current and hence does not bear a con- 
stant relationship to the Faraday chamber 
measurements under the conditions used. 
Measurements of the range of scattered elec- 
trons from Lenard tubes operating at about 
160 K.'\^. peak, indicate a maximum of about 
15 mm. in air, which is equivalent to an energ)- 
of about 60 electron kilovolts. By means of 
a variable Faraday chamber described, it is 
possible to obtain a measure of the velocity 
distribution of the scattered electrons. 


I, IXTRODUCTIOX 

(1) Early Use of Lenard T ubes 

I N 1925 Coolidge described a high volt- 
age hot cathode tube of the Lenard 
type by means of which high speed elec- 
trons passed through a thin (.0015 in.) 
metal window from the tube into the open 
air.^ His principal improvement over the 
original Lenard tube lay in the very large 
increase in the number and speed of the 
electrons transmitted through the foil win- 
dow. He has constructed a cascade tube 
operating at 900 K.V. and 2 ma. on an in- 
duction coil. More recently Slack" has de- 
veloped a similar tube having a ver}' thin 
( 1 micron ) concave glass window and oper- 
ating up to at least 350 in a single 

stage. 

Since the introduction of the Coolidge 
tube, a wide variety of investigations have 
been undertaken having in T'iew its applica- 
tions in the fields of physical, chemical, and 

'W. B. Coolidge, Jour. Frank. Inst., 1926, CCII, 693. 

•C. Slack, Jour. Opt. Soc. Am., 1929, XVIII. 123. 


biological research. Coolidge and Moore’ 
made the first qualitative studies of various 
effects of the electrons upon substances in 
air as well as the effects upon animal tissue 
and bacteria. ]\'IcLennan’ and his co-work- 
ers have since carried out very e.Ktensive 
studies of their effect upon chemical reac- 
tions. In the biological field, the most com- 
prehensive studies have been carried out by 
Schaeffer and 'W'^itte,” and Baensch and 
Finsterbusch,® of whom the former made 
the first attempt to apply physical measure- 
ments of Lenard-ray currents to biological 
reaction. 

The greater part, however, of all tiiis 
work has been done with very little accurate 
knowledge of the magnitude of Lenard-ra} 
quantities involved. The object of the 
present communication is to clescriiie a stud> 

UV. D. Coolidge and C. X Uoore, Jour. Frank Inst., I'*-’*- 

cat, 722 . 

*J. C. McLennan, Perrin, and Ireton, Proc. Ro>. Sac.. 
1929, eXXV, 246. 

=W. Schaeffer and E. Witte, Strahlentherapie, 1939, XXXI. 

415. 

«W. Baensch and R. Finsterhiisch, Strahlentherapie, 1929, 
XXXIII, 399. 
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Fig. 1. Lcnard-ray collectors : ('aj Schematic diagram of Lcnard-Thaller condenser collector for 
measuring Lenard rays ; (b) Cross-section of Taylor open plate collector. 


of several methods for measuring the cur- 
rent of the high speed electrons in air under 
conditions suitable for general experimental 
application. 

To avoid possible confusion In speaking 
of the various currents it Is well to differen- 
tiate between them. By the total current 
is meant the electron stream leaving the 
filament, irrespective of its ultimate destina- 
tion. There is also a current composed of 
high speed electrons in air, called the Lenard 
current. Its current density — which is 
directly proportional to the number density 
and velocity of the electrons — varies with 
distance and direction from the window. 
Most of the measurements described below 
are in terms of current density. 

Experiment shows that it Is insufficient 
and often misleading to measure the electron 
current at some point outside the tube in 
terms of the current through the tube and 
the voltage applied to the tube. While this 
may be satisfactory for reproducing condi- 
tions with a given set-up, many complicat- 
ing factors render it useless from the view- 


point of reproduction under other slightly 
different conditions.'^ 

(2) Methods of Measuring Lcnard-ray 
Currents 

Three methods of measuring Lenard-ray 
currents were announced almost simulta- 
neously. Thaller® used a modification of a 
method described by Lenard® and shown 
diagrammatically in Figure l-A. The high 
speed electrons, c, pass through a layer of 
noble metal, E, about 0.001 mm. tliick, de- 
posited on a somewhat thicker layer of cop- 
per oxide, C, or other insulating material, to 
the backing plate, P, and thence through a 
galvanometer to ground. The current 
through the galvanometer is then taken as 
the Lenard current. 

The writer’® has described some prelimi- 

Ut might he mentioned that, at the ovitset of thi^ >voTk, a 
number of erroneous results were obtained due to what later 
proved to be the improper measurement of the tube current 
alone. 

*R. Thaller, Slrahlenthcraptc, 1*329, XXXIlI, 263. 

’P. Lenard, Ann. Phys. u. Chem.. ISOS, LXIV. 38S. 

'"L. S. Taylor, R.\T)10I.ogy, April, 1929, XII, 294-296. 
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nary measurements made by the apparatus 
shown in Figure 1-B wherein the electrons 
were allowed to Impinge upon a small alu- 
minum plate, Ej surrounded by an earthed 
guard plate, S, so designed as to avoid error 
due to electrons entering the space between 
E and S. The current from plate to ground 
as measured by the galvanometer was taken 
as the Lenard current. 

Schaeffer and Witte^' expressed their in- 
tensities in terms of the air ionization pro- 
duced, having made the necessary correc- 
tions for the additional ionization produced 
by the associated X-rays. This method 
aims to obtain a measure of the energy, 
whereas the preceding method deals only 
with the current; therefore, the measure- 
ments cannot be directly compared. 

The ionization currents produced by 
Lenard beams are relatively large. For ex- 
ample, consider an electron beam having a 
current density of only 8 X 10'® amp./cm.^ 
(as in some of the work described below) 

'i\V. Schaeffer and E. Witte, Strahlentherapie, 1929, 
XXXI, 415. 


and assume complete loss of velodity of 
all the electrons — which have an average 
speed of 125 electron kilovolts. Using 
Eisl’s’^ value of 32.2 volts loss of velocity 
to yield one pair of ions, it is found that 
1.9 X 10’® ion pairs are formed per second 
by this stream, which should give a satura- 
tion current of 3 X 10'* amperes per square 
centimeter — 4,000 times the initial electron 
current. 

In spite of the advantage of yielding con- 
veniently large currents, other experimental 
difficulties, discussed below, render the ion- 
ization method of Lenard-ray measurement 
less satisfactory, however, than the electron 
current method. In this study we have used 
a Faraday chamber method as a basis of 
comparing the first two methods above. 

The Lenard current is measured in terms 
of the unit previously proposed bj' the 
author,’® as that beam having an electron 
current density of one E.S.U. per square 
centimeter normal to the direction of the 

^A. EisI, Ann. der Physik, 1929, III, 277. 

**See Footnote 10. 
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Fig. 3. Cross-section of adjustable Faraday chamber. Broken lines indicate position of plunger when 
drawn back. Cross-hatched section indicates hard rubber. 


beam. This was called the “lenard” and 
was designated by the letter L. It is ob- 
vious that, due to scattering of the electrons 
in air, the current density will be essentially 
uniform over only a very small area. Hence 
it was thought desirable to restrict the measr 
urements. to the current over an area only 
1 cm. in diameter rather than some 10 cm., 
as in Thaller’s S 3 ^stem. The intensitjr of the 
beam striking the center of such a large 
collector as Thaller’s will be very different 
from that striking the edges, so that in 
effect he measures an average intensity. As 
mentioned, this type of measurement is not 
directlv comparable with Schaeffer and 
IVitte’s. 

n. EXPERIMENTAL INVESTIGATION 

(1) Tubes and Generating Equipment 

Two types of hot cathode Lenard tubes 
were used in this investigation. The first 
was the Coolidge type, having a large flat 
metal foil window supported on a honey'- 
comb grid. The foil was of nickel about 
0.03 mm. thick. The tube operated contin- 
uously on a metal four-stage mercury dif- 
fusion pump. The second tube was of the 


Slack type, having a drawn-in glass window 
about 0.002 mm. thick, with an effective 
opening of about 3 cm. diameter. This tube 
was sealed off the pumps. 

Both tubes were designed to operate at 
about 350 K.V. peak and were tested by us 
up to 325 K.V. (the limit of our system). 
The window of each was cooled by radiation 
and conduction alone ; and, to permit steady 
continuous operation over periods of several 
hours, comparatively low tube, currents ivere 
used — of the order of 20 micro-amperes for 
the Slack tube and 100 micro-amperes for 
the Coolidge tube. When comparing the 
observations made with small currents 
against those made using larger currents of 
shorter duration, no essential differences 
were observed except in the magnitude of 
the Lenard currents measured. 

Since tlie range of the electrons in the 
thin windows varies as the square of their 
voltage, according to the Thomson- Whid- 
dington-Bohr law, it is obvious that for a 
given tube current the minimum heating of 
the window would occur when applying 
strictly constant voltage to the tube. It has 
been observed that, for such tubes as here 
used, most electrons having a velocity under 
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Tube Current 

Fig. 4 . Curves showing effect on Lenard current readings caused by poor electrostatic shielding and 
by potential differences between collector and guard ring. Scales of same order as in later figures. 


75 electron kilovolts are completely ab- 
sorbed in the window, and hence are effec- 
tive only in producing heat and a few X- 
rays. Thus when applying other than con- 
stant voltage to the tube only that portion 
of the wave above 75 K.V. is effective in 
producing the results sought. 

Not having available a suitable constant 
voltage source for this work, a disc mechan- 
ical rectifier was used in which rectification 
occurred over approximately 15-20 degrees. 
For convenience of measurement, the anode 
and window of the tube were at ground 
potential and a maximum of about 160 kilo- 
volts was applied to tlie cathode. 

Tubes, generating equipment, and meas- 
uring apparatus were placed for safety in 
a large room lined with y^-inch lead, and 
all control’s and indicating instruments were 
brought outside and so arranged as to per- 
mit the variation and measurement of all 
quantities without the necessit}- for entering 
the room. This had the one undesirable 


feature of requiring very careful "electro- 
static shielding of all parts of the apparatus 
to prevent the sensitive galvanometers from 
picking up electrical disturbances from the 
mechanical rectifier and high tension leads. 

(2) Apparatus Used for Comparing 
Lcuard-ray Measurements 

In order to facilitate the comparison be- 
tween the three systems outlined above, 
namely, Thaller’s condenser system, Tay- 
lor’s open plate system, and the Faraday 
chamber, a single Lenard-ra}' collector was 
designed in such a manner as to readily 
measure the electrons according to any one 
of the methods. 

The collector, C, in Figure 2, was 
mounted on a grounded track so as to be 
movable through a distance of about 25 cm. 
from the tube window, L, in any direction 
from zero to an angle of 150° with the axis 
of the tube. The outer case'of the collector. 
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the copper gauze shield, Si, and the tube 
anode were connected together tlirough a 
galvanometer, to ground. This system 
was surrounded by a second copper gauze 
shield, Go, which was grounded. Both Si 


large adjustable Faraday chamber. The 
plunger, P, supports a collector, F, of which 
the outer end, having a diameter of 9.8 mm., 
passes through the opening, Oo, in the outer 
case, C, with a clearance of 0.1 millimeter. 



Fig. 5. Arrangement of collectors a, b, c, for measuring total Lenard cur- 
rent when the air volume in front of Slack tube is varied. 


and Go were so slotted as to permit the ready 
movement of the collector along the track. 

Figure 3 shows a detailed diagram of the 
collector used as a basis of comparison. The 
inner cylinder, D, carefully insulated from 
the case, C, contained a plunger, P , which 
could be moved by means of the rod, Q, from 
outside the lead room. Both inner cylinder 
and plunger were connected through the gal- 
vanometer, Cl, to the galvanometer circuit, 
Ct, as indicated. Galvanometers, all lead 
wires, shunts, etc., were completely sur- 
rounded by earthed shielding. Thus the 
galvanometer, indicates the total elec- 
tron current of the tube, made up in part 
of the small electron current to the Faraday 
chamber as measured by G^. A current 
measuring system placed thus in tlie 
grounded circuit is preferable when dealing 
with currents as small as those involved, 
since it docs not measure any of the corona 
losses in the liigh tension circuit. 

Tlic complete collector is essentially a 


The Faraday cylinder, D, has its front end, 

C, adjustable in position along the axis so as 
to vary the spacing between C and G. The 
opening, Oi, in the Faraday chamber, and 
O 2 in the case are tapered in such a manner 
that all the electrons (except those at a 
glancing angle) incident on the plane of O 2 
will pass into the chamber when the plunger 
is drawn back. On the front of the outer 
case is a thin tapered ring by means of 
which thin metal covers ma}' be securely 
clamped over tlie opening, Oo. 

This system may be used for any of the 
three methods described above. By placing 
the collector, F, flush with the outer face of 
the case we have the open plate system. Bv 
moving the plunger back into the cylinder, 

D, a Faraday chamber is obtained. To ob- 
tain Thaller’s condenser system, a thin metal 
foil and insulator may be clamped under the 
ring, R, and then F moved up to just bear 
on the insulator under the foil. Aloreover, 
by moving the piston back while the opening. 



RADIOLOGY 


lAl 

Os, is covered, we can effectively measure 
the transmission of the foil and insulator by 
the Faraday chamber method. 

Care must be taken to properly identify 
any currents measured, since the total tube 


of M striking the outer conducting wall of 
the tube; (4) the electrons striking the 
shield, Si, and the Faraday case front, C; 
(5) the electrons entering the Faraday cyl- 
inder, D. If the shields. Si and Y-, are re- 



Fig 6 Total Lenard current as a function of filament current. 


output may be considered as made up of a 
number of separate parts. A correct meas- 
ure of the tube current is not obtained by 
measuring simply the current between anode 
and ground, since this does not measure the 
electrons that pass through the window. 
The total tube current consists of the fol- 
lowing parts : ( 1 ) the current to the anode 

(including the window), of which a large 
part is due to electrons scattered from the 
primary cathode beam within the focusing 
tube; (2) the current to the diaphragm, M 
(Fig. 2); (3) the electrons scattered back 


moved, the Part 4 will be reduced while the 
Part 3 will be increased. Moreover, the 
amount of these changes will depend to a 
considerable extent upon the relative posi- 
tions of the diaphragm, M, and the Faraday 
case, C. 

Figure 4 shows a series of curves of the 
Lenard current, measured with the open 
plate collector, as it varies with total tube 
current for a fixed voltage on the tube. 
These are given to indicate, without going 
into detail, the necessity for careful shield- 
ing and the elimination of stray potentials 
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in the system. Curves a, h, and c were 
taken with both shields, and S. (Fig. 2), 
removed; a with the center electrode at 
exactly the same potential as the case ; b and 
c with the center electrode maintained at 


chamber. Since the entire space (outside 
and inside the chamber) is highly ionized, it 
must be assured that the net flow of current 
to the collector is simply the primary' elec- 
tron current — that other positive and nega- 



d (mm) 


_ Fig. 7. Lenard current as a function of the distance d which the plunger 
IS withdrawn, for two distances x between collector face and tube window. 


about 0.5 A'olt above and below the case 
potential, respectively'. The slight displace- 
ment from the origin was due to stray' field 
disturbance. Curve d, taken with only' Yo 
removed, is linear but passes far from the 
origin due to an excessively' large field dis- 
turbance picked up by 5i. Curve c for a 
completely' shielded system is linear and 
passes through the origin. 

{') ^(casurc}ncnt of Total Electron Current 

Ihe first point investigated was the cor- 
rectness of the indications of the Faradav 


tive ions either recombine or reach the col- 
lector in equal numbers. 

One way of testing this is by measuring 
the apparent total tube output current, sav, 
as a function of the filament current, while 
varying over wide limits the air volume in 
front of the tube. This was accomplished 
in the case of the Slack tube by' inserting 
first a closed lead cy'linder, a (Fig. 5), into 
the window, so that there was practically no 
volume of air to be ionized; second, cover- 
ing the opening with a flat plate, b, so that 
only the space inside the mouth of the win- 
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dow was ionized, and third, enclosing a the total Lenard current That the current 
large volume of air in front of the tube with measured by the Faraday chamber, is a def- 
a can, c. With the Coolidge tube a can only inite fraction of the total is supported b} 
Avas used. A plot of the total tube current mutually consistent results discussed belo\\ 



Fig 8 Lenard current as a function of tube current for different rallies 
of i and d The ratio of the A curres to the corresponding B cunes is the 
same for all ralues of i \ alues of t and d are indicated in centimeters 


as a function of the filament current for (4) Comparison of Open Plate and Faraday 

these three sets of conditions (Fig. 6) — giv- Chamber Methods 

ing the same results for all three cases — 

proves that the current measured by Gx was The next point investigated was the effect 
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of moving the collector, F, back from the 
position where it was flush witli the outer 
case. Two curves, A and B (Fig. 7), show 
the change in current to the Faraday cham- 


identified as follows: (a) when the col- 
lector is flush with the outer case, as the 
plate or collector plate current; (h) when 
the current no longer changes with d, as the 
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Fig. 9. Lcnard current as a function of the distance d for different dielec- 
trics between the aluminum collector window and plunger. 


her as a function of the distance d between 
F and the front face of the outer case, C 
(Fig. 3). It will be noticed that the cur- 
rent for values of d greater than about 1.5 
cm. is about 33 per cent greater tlian for 
conditions where F and C are flush. 

To avoid confusion in speaking of the 
currents measured by for different posi- 
tions of the collector, F, the currents will be 


complete or complete Faraday current; (c) 
when the current is intermediate between 
the two cases above, as the intermediate cur- 
rent. Two cases where the distance, .r,' be- 
tween C and the Lenard tube window is 1.0 
and 1.5 cm., are shown by Curves A and B, 
respectively. Other conditions remaining 
the same, tlie ratio between the plate and 
complete currents was approximately the 
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same for all values of a- and all tulje poten- 
tials used. Since the velocit}' distribution 
of the electrons in the beam subtended by 
the opening, Oo, will vary with both tube 
potential and the distance, x, hence, the ion- 


reached when 'd reaches 20 mm., for the 
particular arrangement of the inner cylin- 
der. Both of these points may be shifted 
slightly by changing the size of 0^ or the 
distance between Oi and Oo. The minimum 



Tube Current (ampxio-®) 


Fig. 10. Lenard current as a function of the tube current for the condenser 
collector. The ratio between Curves A and B is the same only for the same 
values of the tube current ; .r and d are indicated in centimeters. 

ization intensity distribution will vary with may be explained as due to the fact that as 
both, it may' then be saf ely^ assumed that the the collector, F, recedes, the opening, Oa, 
form of the curves in Figure 7 is not due to vents electrons from striking it at the more 
positive or negative ions. grazing angles. The subsequent gradua 

The minimum always appears at d about approach to a complete Faraday current a 
2 to 3 mm. and the saturation current is d = 20 mm. is due to the gradual reduction 
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in scattering of electrons from the face of F 
to the edges of the opening, O., or even en- 
tirely out through O 2 . 

Figure 8 gives representative curves 
showing the current as a function of the 


and, further, since it is found that the ratio 
of the two currents at any one value of d 
and any two values of x is the same for all 
tube currents, it is to be concluded that the 
ionization density in front of the collector. 



d (mm) 


Fig. 11. Lenard current as a function of d for various filters and for 
various positions of the diaphragm G (Fig. 3). 

Errata: In legend for "G— .01 mm. from C” (aboz’c) read “G-.027 mm. 
from C.” 


total tube current for four different dis- 
tances, .r (10, 20, 30, 40 mm.), from the 
tube window and two different distances, d 
(0, 30 mm.), of the collector plate. F, for 
each value of .v. Since from these it is seen 
that the ratio of the two currents at any one 
'■alue of x is the same for all tube currents; 


which must change greatly over this range 
of conditions, does not affect the measured 
magnitudes. Curve A, taken for (f = 30 
mm., is seen to be about 33 per cent greater 
than Curve B, taken with rf = 0, which is in 
good agreement with the curves shown in 
Figure 7. 
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We may conclude from these results that 
the open plate measurement of any Lenard 
current bears a constant ratio to the Fara- 
day chamber measurement. 

(5) Comparison of Condenser and Faraday 
Chamber Methods 

To test the condenser method of Lenard- 
current measurement (Thaller) , the opening, 
O 2 , was covered with a 0.01 mm. aluminum 
foil clamped in place by means of the ring, 
R (Fig. 3). The collector, F, was then 
moved back just sufficiently to prer'ent con- 
tact with the foil — about 0.02 mm. — form- 
ing a condenser with an air dielectric and 
having as plates the aluminum foil and the 
collector, F. As seen by Curve I in Figure 
9 the Lenard current for d = 0.02 mm. 
is very small but increases rapidly to a com- 
plete value several fold larger at d = 20 
millimeters. 

To reproduce Thaller’s method more 
closely, the aluminum foil was backed with 
a mica sheet 0.015 mm. thick to serve as a 
solid dielectric in place of the air and the 
collector, F, then placed in close contact with 
the mica. Curve III in Figure 9 shows the 
Lenard current as a function of d, 
whence it is seen that the complete value of 
/[_ for this particular case is some 12 percent 
lower than the plate (d~0). It is also 
noticed that the intermediate current 
passes through a minimum as in the case of 
the open Faraday chamber. Curve II 
taken with a 0.027 mm. layer of cellophane 
in place of the mica shows a similar curve 
— reaching a minimum and complete value 
for exactly the same values of rf. It should 
be pointed out that the equal values of I at 
the minimum is accidental and in general 
will differ for different thicknesses of the 
dielectric. Also the ratio of plate to com- 


plete value of will vary with the dielectric 
thickness used.^* 

Contrary to the case of the open plate, tlie 
plate and complete currents are not linear 
functions of the tube current. Plotting, as 
in Figure S, against tlie total tube current 
(as the filament current is varied), the 
curves shown in Figure 10 are obtained; 
Curve A with d ~ Q and Curve B with 
d = 30 millimeters. The ratio is found to 
vary but slightly as increases. Com- 
pared, however, with the Faraday chamber 
or open plate method, the varying ratio 
eliminates the possibility of reliably deter- 
mining Lenard currents by Thaller’s 
method. This behavior is to be e.vpected 
since, in the condenser method, electrons 
will pass through the dielectric at various 
angles, the absorption in the material will 
depend upon the degree to which the elec- 
trons have a velocity normal to the collector. 
This will vary with the ionization density 
in front of the tube, which, in turn, will 
vary with the tube emission. 

(6) Effect of Changing the Dimensions of 
the Faraday Chamber 


Before proceeding to a discussion of the 
form of the curves found above, it is of 
interest to investigate further the effect of 
the dimensions of the Faraday chamber 
upon the current measurements. Having 
found the effect of vaiydng d, that of 
changing the position of the inner dia- 
phragm, G (Fig. 3), with respect to the front 
cover, C, using two different qualities of 
Lenard radiation and two distances .t b^' 
tween Lenard tube and Faraday chamber, 
was sought. The radiation quality ^ was 
changed by placing a 0.01 mm. aluminum 
filter in the beam at distances of 3 and 13 


roigUt be mentioned tbat whereas a she t 

has lasted throughout these experiments, „s- at 

yellow and becomes very fragile with a few 
the current densities here employed. As a re 
Sample was used for each set or observations, ^ 
that slight discrepancies exist between the curves. 
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mm., respectively, from O 2 , the correspond- place. This is to be expected since a large 
ing positions of the chamber being .r = 10 number of the electrons scattered from the 
mm. and .r — 20 mm., respectively. In chamber will strike the outer grounded 
both cases the current, to the Faraday cover, C, and not become a part of the col- 
cylinder was measured as a function of the lector current except for the few rescattered 



d (m m 1 d (m m) 



d (mm) 
Fig. 12 . 


displacement d of the collector. The spac- 
ing between the plates G and C ( Fig. 3 ) was 
made 10 mm., 1 mm.. 0.027 mm. (held 
apart by a cellophane spacer near tire periph- 
cry). and G removed entirely. 

T he resulting curves arc given in Figure 
11 and need little explanation. In all cases, 
the cnr^-cs for G removed have a very much 
lower complete value than where it is in 


to the wall, D, of the chamber. As the plate, 
G, is moved closer to C the complete currents 
increase in all cases, the maximum being for 
the 0.027 mm. spacing. With a chamber so 
constructed that all electrons incident over 
the plane of O- could enter the collector, the 
complete value would probably be slightl}’ 
greater. Inspection also shows that the 
complete Faraday current point is reached 
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at successively smaller values of d as the 
spacing between C and G is decreased. This 
may be attributed to the fact that b)'' de- 
creasing the plate spacing, electrons are pre- 
vented from reaching the grounded case 
(including the beveled edges of 0,) and 
being lost. 

III. EFFECT OF ELECTRON SCATTERING 

The definite complete value of 7^, occur- 
ring always at the same value of d (for a 
given peak voltage and fixed dimensions of 
the chamber), would indicate that the elec- 
trons scattered from the face of F have a 
maximum velocity determinable from their 
range in air. Since the curves all reach the 
saturation at about d = 15 mm. we may 
conclude that this is the maximum range of 
the scattered electrons. (There will un- 
doubtedl)’’ be scattered electrons having very 
nearl)’^ their initial velocity corresponding 
to about 150 kilovolts, but the quantity ap- 
pears to be immeasurably small compared 
with the currents here used. ) On the basis 
of Coolidge’s data‘“ on the range of elec- 
trons in air, the maximum energy^ of the 
scattered electrons would be about 60 elec- 
tron kilovolts. 

Since the initial velocity of the greater 
part of the scattered electrons will be low, 
we find the greatest rate of change of 
with d for small values of d. Thus, from 
the shape of the curve below the complete 
Faraday current point we might expect to 
obtain some idea of the velocity distribution 
in air of the backward scattered electrons, 
from which, in turn, could be determined 
the velocity distribution of the electrons in 
the initial beam, thus defining the quality of 
the beam. 

The velocity distribution of the scattered 
electrons will, of course, depend upon the 
material of the collector, and the quantities 
actually measured will in addition depend 
upon the surrounding walls where rescatter- 

^’See Footnote 1. 


ing occurs. Thus the quantity , measured is 
the net result of a differential scattering. 
This is indicated by some of the curves in 
Figure 12, where 7^ is plotted as a function 
of d. Group A was obtained using gold 
(atomic number Z = 79), tin (Z = 50), 
and aluminum (Z = 13) as thin covers over 
the opening, O 2 . These covers had different 
thicknesses and were themselves covered on 
the outer side by 0.027 mm. cellophane so 
that the absolute values of are not com- 
parable. The collector, F, was brass (Z about 
30) as used heretofore. Electrons scattered 
from F are in part rescattered from and in 
part absorbed by the window. 

Curve 1 for a gold window gives a very 
high plate current. Curve 2 for tin is similar 
in this respect tliough relatively smaller than 
for gold. Curv'e 3 for aluminum shows, on 
the other hand, a plate current lower than 
the complete current, and we find that in 
general when the atomic number, Zy., of 
the window is greater than that, Zc, of the 
collector the plate current is larger than the 
complete, and vice versa. This indicates that 
the net scattering reverses with the relative 
position of the scatterers in the atomic num- 
ber scale. 

To check this as it affects the type of 
measurements here involved, the curves m 
Group B were obtained, ndiich seem to sup- 
port this view. Here the window was of 
aluminum in all cases, while the face of die 
collector, F, was covered successively "ith 
aluminum, brass, and gold. The relatiie 
plate and complete values of 7j^ occur in an 
order which is the reverse of that shown h} 
Curves A. The slight increase in the ca=c 
of two aluminum scatterers may be attru 
uted to a small amount of brass exposed n 
the beveled edges under the aluminum wni 
dow. 

With a cover of cellophane or mica oier 
O 2 , the complete value of the current is k-- 
than the plate and hence does not obey t e 
relationship to atomic numbers found or 
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the metal foils. Curve 4 in Group C, show- 
ing the variation of with d, for a cello- 
phane window over the Faraday chamber, 
is seen to give a higher plate than complete 
value for the current 

Curves 1, 2, 3 show the effect of a cello- 
phane insulator used behind a metal foil to 
form a window to the chamber. In all cases 
the plate currents are higher than the com- 
plete, In comparing these curves with those 
where the cellophane was on the outer side 
of the window (Fig. 12-^) it is seen that 
the complete currents are approximate!}' the 
same. This again shows that Faraday cham- 
ber measurements bear a constant relation- 
ship to the current in the total beam irre- 
spective of the nature of the material 


through which the electrons pass in entering 
the chamber. The general form of the 
curves for the two conditions is the same 
only when the atomic number of the window 
is greater than that of the brass collector. 
In the case of an aluminum window backed 
with cellophane, however, the form of the 
curve for cellophane alone seems to pre- 
dominate, the Curve C-3 appearing to be 
a combination of A-3 and C-4. 

The author is indebted to Mr. C. F. 
Stoneburner, of this laboratory, who ably 
carried out all of the construction and meas- 
urements involved in this investigation. He 
is likewise indebted to Dr. W. D. Coolidge 
and to Dr. C. M. Slack, by whom the several 
cathode-ray tubes were loaned. 
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T he measurements and calculations in 
this paper were made in an endeavor 
to arrive at a simple method of de- 
termining a suitable distribution, dosage, 
and intensity at depth for radium or radon 
tubes when used with Columbia paste packs. 
The work of Quimby^ along these lines sug- 
gested this work. 

Two methods were used, photographic 
and ionization measurements. 

(1) Photographic . — Films were ex- 
posed to determine the arrangement of tubes 
at various distances which would radiate 
uniformly a given area. From the results 
of these exposures the following conclusions 
were drawn: 

(a) Most conditions will be satisfied by 
the three arrangements of tubes shown in 
Figure 1. 

(b) At 1 cm. distance the maximum 
spacing between parallel tubes should be 1 
cm., center to center. When in tandem, the 
tubes should touch, end to end. 

(c) At 2 cm. distance the maximum 
spacing between parallel tubes should be 2 
cm., center to center, and tandem tubes 
should touch. 

(d) At greater distances than 2 cm., 
greater spacing between parallel tubes 
would not be satisfactory because at these 
greater distances the intensity at the skin 
would be reduced to such an extent as to 
make it advisable to use more radium, in or- 
der to shorten the treatment. 

2. Ionization Measurements . — The ex- 
perimental arrangement of electroscope, ion- 

iQuimby, Edith H.: Effect of Size of Radium Applicators 
on Skin Doses. Am. Jonr. Roentgenol., October. 1922, IX, 
671-683. 



Fig. 1. Three arrangements of tubes. 

ization chamber, and radium is shown in 
the accompanying diagram. (Fig. 2.) 
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The electroscope was in a separate room, tain the desired distance. The radium tube 
insulated by one-eighth inch lead, and the was 21.5 mm. long, 4 mm. outside diameter, 
radium to be measured was in the adjoining having a wall thickness of 1 mm. platinum, 
room. The electroscope was so placed as to The results of these measurements are 
be in tlie direct shadow of a lead block 8 by shown as an isodose curve in Figure 3. The 



Fig. 2. Diagram showing the experimental arrangement of electroscope, ionization chamber, and radium. 


10 by 4 inches thick. With this arrange- perfect semicircles are probably not main- 
ment the leakage was so small that the dis- tained near the surface, due to scattering, 
charge readings were not affected. The These same values are shown in another 
ionization chamber was made of bakelite form in Figure 4. This curve, drawn to a 
impregnated with graphite, and had an out- much larger scale than shown here, was used 
side diameter of 9 mm. and a wall thickness to calculate the intensities from various 
of 0.25 millimeter. tubes at various distances, in the following 

3 he intensity around a single radium tube manner, 
was measured, at distances 1, 2, 3. 4. 5, 6. Four points, representing the midpoint of 
S, 10, and 12 cm. from the center of the four parallel tubes, were placed 2 cm. apart 
ionization chamber to the center of the ra- and 2 cm. away from a line representing the 
duim tube. Wax spacers were used to oh- skin. A point'f^ (see Fig. 5) on tliis line 
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was chosen as being the center of the field. Tube Distance from Skin Intensity at P 
The distances from each tube to this point 1 d 2.82 cm. 16.0 per cent 

were carefully measured and the intensities 2 c 2.0 cm. 30.0 per cent 

corresponding to these distances were then 3 d' 2.82 cm, 16.0 per cent 

read on Figure 4. Thus the intensity at 4 e 3.18 cm. 7.0 per cent 

point R was the sum of the intensities con- 

tributed by the four tubes, or 70.4 per cent 69.0 per cent 



Fig. 3. Isodose curve. Sec text. 


of the intensity applied 2 cm. above the skin. 
The actual measurements and values are 
given below. 

Tube Distance from Skin Intensity"^ at R 

1 b 3.63 cm. 10.2 per cent 

2 a 2.24 cm. 25.0 per cent 

3 a' 2.24 cm. 25.0 per cent 

4 b' 3.63 cm. 10.2 per cent 

70.4 per cent 

There was a possibility that a point di- 
rectty under one of tire tubes would have a 
greater intensity than the point chosen in 
the center of the field, therefore point P was 
selected and the intensity determined as 
before. 


The close agreement between 70.4 per 
cent in the center of the field and 69.0 per 
cent 1 cm. on either side proves that there 
is no so-called “hot spot,” and bears out the 
photographic findings that radium spaced 2 
cm. apart at 2 cm. distance from the skin ra- 
diates uniformly. 

The same procedure was followed in de- 
termining the intensity at a point S 1 cm. 
below the skin. 

Tube Distance from Skin Intensity at 

1 d' 3.18 cm. 13.0 per cent 

2 c' 4.26 cm. 7.6 per cent 

3 c 4.26 cm. 7.6 per cent 

4 d 3.17 cm. 13.0 per cent 

41.2 per cent 

The ratio 70.4 : 41.2 : : 100 : X 
X = 58.5 per cent 
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Therefore, if 100 per cent is given to the 
surface instead of 70.4 per cent, then at 1 
cm. below the surface^ there will be an in- 
tensity of 58.5 per cent. 

Following this method, intensities were 
calculated for 1-8 parallel tubes separated 

1 cm., and for 1-14 parallel tubes separated 

2 cm., at radium skin distances of from 2 to 
6 centimeters. Plotting these intensity fig- 
ures, smooth curves were drawn for each 
combination of tubes at the various dis- 
tances, to eliminate some slight irregulari- 
ties. The values obtained from these curves 
were then converted into factors, using the 
intensity at 1 cm. with one tube as unity. 
By means of these factors, the intensity for 
any combination could be converted to 100 
per cent at any given distance. These dos- 
age factors are compiled in Table 1. In or- 
der to use this tabulation it is first necessary 
to determine or select a suitable erythema 


skin dose with one tube at 1 cm. distance 
from the skin. This chosen dose, multiplied 
by the factor for any combination of tubes 
at am-^ particular distance, will give the 
S.E.D. for that combination and distance. 
Table II shows such a calculation using 300 
mg. -hr. as an arbitrar)'’ skin dose at 1 cen- 
timeter. 

Obviously it was not feasible to use this 
method of calculation for tubes arranged in 
tandem in parallel rows. Instead, we were 
forced to rely on ionization measurements 
only. We found, however, that the same 
conditions exist when more than two tubes 
are arranged in tandem and parallel as when 
the same number of tubes are arranged in 
parallel only. Table III gives the values ob- 
tained from measurements of four tubes in 
parallel (see Fig. 1-^) 2 cm. apart and 2 
cm. Ra-S.D., and four tubes in tandem and 
parallel (see Fig. 1-5) as compared with 


TABLE I. — FACTORS TO BE MULTIPLIED BY S.E.D. WITH ONE TUBE AT 1 CM. IN 
ORDER TO DETERMINE ERYTHEMA DOSES WITH VARIOUS NUMBERS OF 
TUBES AT VARIOUS DISTANCES 


Parallel tubes 1 cm. apart" 


Ra-S.D. 1 

Number of tubes 

(cm.) 

1 


3 



6 

8 

1 

1.00 


1.38 



2.20 

2.03 

2 

3.33 


3.87 


4.45 

5.10 

5.70 

3 

7.15 


7.40 


8.30 

8.90 

9.50 


Parallel tubes 2 cm. apart’ 


Ra-S.D. 

Number of tubes 

(cm.) 

1 

2 

3 

4 

6 

8 

10 

14 

16 

2 

3.33 

3.93 

4.80 

5.57 

7.38 

9.18 

11.0 

15.0 

170 

3 

715 

7.32 

8.27 

9.40 

12.0 

14.0 

10.6 

22 0 


4 

11.8 

12.0 

13.25 

14.5 

17.7 

20.4 

23.5 

30 7 


5 

1 180 

18.0 

19.45 

20.6 

24.1 

27.4 

31.3 

40 0 


6 

1 25.0 

25.1 

26.5 

27.8 

31.4 

35.0 

39.5 

50.0 



fP, ■ . Uiciors .11 Rrcater oistanccs than 3 cm., when the tubes arc spaced 1 cm apart 

J tabic under parallel tubes 2 cm. apart with half the numbe? of 

J^muifed“cd'rt;L'^;R^::s:^ ^P-ed 2 cm. apart 
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TABLE II. — ERYTHEMA DOSES CALCULATED FROM FACTORS (TABLE l) 

Paraiiel tubes 1 cm. apart 


Number of tubes 

Ra-S.D. 

1 

o 

<5 

3 

4 

5 

6 

8 

(cm.) 

1 

2 

3 

(mg.-hr.) 

300 

1,000 

2,140 

(mg.-hr.) 

342 

I.OSO 

2,170 

(mg.-hr.) 

414 

1,160 

2,220 

(mg.-hr.) 

482 

1,230 

2,290 

(mg.-hr.) 

S6S 

1,330 

2,480 

(mg.-hr.) 

660 

1,530 

2,670 

(mg.-hr.) 

790 

1,710 

2,850 


Parallel tubes 2 cm. apart 


Number of tubes 

Ra-S.D. 

1 

2 

3 

4 

6 

8 

10 

14 

(cm.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

(mg.-hr.) 

2 

1,000 

1,150 

1,440 

1,665 


2,750 

3,300 

4,500 

3 

2,140 

2,200 

2,470 

2,820 


4,200 

4,970 

6,600 

4 

3,540 

3,600 

3,970 

4,350 


6,100 

7,050 

9,200 

S 

5,400 

5,400 

5,820 

6,180 

7,220 

8,200 

9,400 

12,000 

6 

7,500 

7,500 

7,950 

8,350 


10,500 

11,420 

15,000 


TABLE III 



Measured values 

Calculated values 

Depth 

Tandem and parallel 

Parallel 

Parallel 

2 cm, 

100 per cent 

100 percent 

100 per cent 

3 cm. 

60.8 per cent 

60.0 per cent 

59.0 per cent 

4 cm. 

38.7 per cent 

39.0 per cent 

3R4 per cent 

Scm. 

26.9 per cent 

27.8 per cent 

27.0 per cent 



calculated values for four tubes in parallel and was used in the ionization measure- 
(see Fig. 1-A). ments from which the curve in Figure 4 was 

Since wax has approximately the same made, it is therefore permissible to use tlua 
absorption for gamma radiation as tissue curve to determine depth dosage. The nietli- 
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od used in determining dosage factors as 
outlined in Figure 5 was repeated in order 
to determine the intensities at depth. Tables 
IV and V show the intensity at different dis- 


the deptli doses will be found on Table V, 
Ra-S.D. of 4 cm. with four tubes. 

A departure from 1 mm. platinum filtra- 
tion need not invalidate these charts, pro- 



tauces below tlic skin, when the radium skin 
distance varies from 1 to 6 centimeters. 

For greater radium-skin distances (Ra- 
S.D.) use depth charts, 7'ablc \' as with 
half the number of tubes, i.c., for a Ra-S.D, 
4 cm. witli eight tubes separated 1 cm.. 


vided the filtration is sufficient to insure 
pure gamma radiation. Should the radium 
tubes be slightly longer or shorter than tlie 
ones used in these experiments, the surface 
and depth intensities would varv- slightly 
from the values given. 
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Fig 5. Four points represent the midpoint of four parallel tubes placed 2 cm. apart and 2 cm a" > 
from a line representing the skin. 


SU 5 IMARY radiation if radium is spaced not more than 

1 cm apart at 1 cm. Ra-S.D. or not more 
A photographic method is described than 2 cm apart at 2 cm. Ra-S.D- 
which determines an even distribution of greater radium-skin distances the tubes are 
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TABLE V. ^DEPTH INTENSITIES 



Two tubes, 

2 cm. apart 

• 

Ra-S.D. 

2 cm. 

3 cm. 

4 cm. 

5 cm. 

6 cm. 

Depth 

0 cm. 


100 % 

100 % 


100 % 

1 

53.7 

61.0 

66.8 


74.5 

2 

32.6 

40.8 

48.4 

53.6 

59.9 

3 

21.8 

29.3 

35.9 

43.1 

48.4 

4 

15.7 

21.8 

28.8 

34.9 

39.5 

5 

11.7 

17.6 

23.3 

28.4 

32.5 

6 

9.4 

14.2 

19.0 

23.4 

29.9 


One tube 


Ra-S.D. 


Depth 

0 cm. 

1 
2 

3 

4 

5 

6 


2 cm. 


100 % 
46.6 

28.3 
18.5 

13.4 

10.0 

8.2 


3 cm. 


4 cm. 


100 % 100 % 
60.8 65.2 


39.7 

28.7 

21.5 

17.6 
14.4 


47.5 

35.4 

29.0 

23.7 

20.2 


100 % 
72.5 

54.2 
44.4 

36.3 
30.8 

24.3 


6 cm. 


100 % 

75.0 
61.2 

50.0 

42.5 

33.6 
29.8 


Four tubes, 2 cm. apart 


Six tubes, 2 cm. apart 


Ra-S.D. 

2 cm. 

3 cm. 

4 cm. 

5 cm. 

6 cm. 

Ra-S.D. 

2 cm. 

3 cm. 

4 cm. 

5 cm. 

6 cm. 

Depth 

0 cm. 


100 % 

100 % 

100 % 

100 % 

Depth 

0 cm. 

100 % 



100 % 

100 % 

1 


65.0 

70.3 

74.0 

76.5 

1 

61.7 

67.6 

73.4 

76,6 

77.5 

2 

38.4 

45.8 

52.2 

56.7 

61.0 

2 

41.7 

49.6 

56.4 

59.4 

62.5 

3 


33.9 

39.8 

45.2 

50.0 

3 

30.6 

38.1 

43.7 

48.0 

51.9 

4 


25.9 

31.8 

37.2 

41.0 

4 

23.5 

29.5 

35.3 

39.8 

43.4 

5 

15.3 

20.7 

26.1 

30.4 

38.5 

5 

18.2 

23.8 

29.2 

33.3 

36.6 

6 

12.2 

17.0 

21.4 

25.6 

30.5 

6 

14.7 

19.8 

24.4 

28.1 

31.9 




Eight tubes, 2 cm. apart 


Ten tubes, 2 cm. apart 


Ra-S.D. 

2 cm. 

3 cm. 

4 cm. 





3 cm. 

4 cm. 

5 cm. 

6 cm. 

Depth 

0 cm. 

100 % 

100 % 

100 % 

100 % 

100 % 

Depth 

0 cm. 

100 % 


100 % 



1 

65.1 

69.2 

74.4 

77.6 

78.2 

1 

66.3 

70.2 

75.4 



2 

45.0 

51.5 

58.2 

61.2 

63.0 

2 

46.7 

58.1 

59.6 

63.9 

66.6 

3 

33.5 

40.3 

45.5 

49.2 

52.3 

3 

35.2 


48.4 

52.6 

55.8 

4 

26.2 

31.5 

36.7 

40.9 

44.3 

4 

27.8 

33.9 

39.6 


48.2 

5 

20.5 

25.7 

30.5 

34.6 

38.5 

5 

22.5 

27.8 

33.2 

38.1 

41.4 

6 

16.5 

21.0 

25.8 

30.2 

34.0 

6 

19.5 

23.4 

28.7 

32.7 

36.5 


Fourteen tubes, 2 cm. apart 


Ra-S.D. 

2 cm. 

3 cm. 

4 cm. 

5 cm. 

6 cm. 

Depth 

0 cm. 

100 % 

100 % i 100 % 

100 % 

100 % 

1 

68.2 

71.8 

76.4 

80.3 

82.0 

2 

49.0 

54.S 

61.2 

05.8 

68.7 

3 

37.4 

44.0 

50.2 

55.1 

58.4 

4 

30.0 

36.1 

i 42.0 

46.0 

50,0 

5 

24.6 

30.2 

35.7 

40.1 

43.3 

; 6 

20.6 

25.6 

30.6 

34.8 

38.0 


Still spaced 2 cm. apart. A method which ulations are given to be used in determining 
may be used to calculate depth doses at dosage with multiple points of radiation and 
various Ra-S.D. is described and compared intensity of radiation at different distance.s 
'vith measured values for the same. Tal>- below tlie points of application. 






































RADIOTHERAPY WITH SMALL QUANTITIES OF RADIUM 

By PAUL O. SNOKE, M.D., Lancaster, Pennsylvania 


T he premise that large quantities of 
radium are essential to adequate ther- 
apy has gained wide acceptance. A 
perusal of tire radiological literature creates 
the general impression that adequate radium 
therapy demands one-half gram of radium 
or more (the more the better), and that the 
use of smaller quantities in the treatment 
of malignancy is blarneAvorth)! and absurd. 
Credence has been lent to this assumption 
by the publication of reports from cancer 
centers where unusually large ‘quantities of 
radium are in use. 

If, however, we delve into the problem 
more deeply we find that excellent work can 
be accomplished with small quantities, and 
that the amount of radium necessary is de- 
pendent only upon the clinical material avail- 
able. It is with this in mind that we venture 
this presentation. 

Attempts to discover the geographic quan- 
titative distribution of radium in the United 
States were ineffectual No reliable figures 
are available, but in a general way we 
learned that approximately 75 grams of ra- 
dium are noAv in the hands of the medical 
profession in this countr)'. Saltzstein (2), 
in an article published in 1929, says, “In 
only three cities . . . were there larger 
amounts of radium than 100 and occasion- 
ally 200 milligrams.” This statement was 
written after he had visited twenty cities, 
ranging in population from 100,000 to 
1,250,000, five of which cities have medical 
schools. 

It is evident that the quantity of radium 
available in many cities is far less than many 
physicians believe. The obvious paucity of 
the element renders such excellent scientific 
work as Duffy’s (1), of only slight prac- 
tical point, therefore, to the vast major- 
ity of the practising radiologists, with the 
exception, that purely scientific investigation 
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may point the way for the ingenious, radi- 
um-poor therapist to adapt scientific fact to 
practical problems. Obviously there is a 
great gulf fixed between radium therapy in 
twenty cities of the United States and in the 
several large scientific investigative centers. 
The bridging of this fixed gulf is most dif- 
ficult, involving many factors. 

When radium first became available as a 
therapeutic agent the surgeon saw his need 
for it, felt his responsibility to his patients, 
and, as he possessed the necessarj^ capital, 
began its use. Little opportunity was af- 
forded him for training in this field. Up to 
1915, only twenty-three papers on radium 
therapy of carcinoma of the cervix had ap- 
peared in the world’s literature and of these 
only seven were prepared by American phy- 
sicians. In the three suceeding years little 
could be done because of the War, so that 
not much over a decade of active work has 
resulted. Meanwhile, the surgeons were 
bearing the brunt of the attack upon can- 
cer, and contributing largely to scientific ra- 
diologic knowledge. We need only mention 
the names of Kelly, Janeway, Perthes, and 
Doderlein. On the other hand, the vast ma- 
jority of the surgeons were using radium as 
a stop-gap in cases in which further surger)’ 
was impossible. The past decade has wit- 
nessed an adjustment of this deficiency, and 
now' there are w'ell-trained radiologists. The 
burden of the w'ork of the next decade must 
fall upon these men, for they must adapt 
scientific fact to practical e.xigenc}'. 

THE LOCAL PROBLEM 

The Lancaster General Hospital is a com 
munity hospital containing 225 beds, serving 
an urban population of 60,000, rvith a sm 
rounding farming community of 250,0 
Approximately a hundred physicians ser^e 
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these people. Tliere is also another hospital 
of almost equal size in this city, and otdy 
sixty miles distant is a city of the first class. 

By consulting the records of the Bureau 
of Health of the State of Pennsylvania, we 
ascertained that in 1928 there were 228 
deaths from cancer in Lancaster County. 
Assuming that this represented one-third of 
the morbidity, it would mean that at anyr 
particular moment there were 680 persons 
suffering from cancer in this area. This 
morbidity figure (3) is open to grave ques- 
tion, as cancer is not a reportable disease, 
and, therefore, few figures are available. 
Hoffman (4) makes no statement concern- 
ing this matter. 

We believe the assumption that the mor- 
tality from cancer is one-third of the mor- 
iudity is incorrect, erring on the high side 
for the following reasons; During the year 
192S there were 104 cases of cancer admit- 
ted to the Lancaster General Hospital, prac- 
tically all of which were major surgical 
cases. During the same period 40 other 
cases were seen in the radiological depart- 
ment. Only about 50 per cent of the work in 
this community is taken care of by tliis lios- 
pital. It is a simple matter to compute from 
these figures the estimated 680 cases, for- 
getting those patients refusing hospitaliza- 
tion, treated by private physicians, hiding 
their disease, or incorrectly diagnosed. 

Using the morbidity figure 680 as the sole 
available one, it is only fair to assume that 
50 per cent of this group will be taken care 
of by one of the two city hospitals. If 50 
per cent of the remaining patients appor- 
tioned to this hospital are untreatable by ra- 
dium, we could expect to build about a 
group of 170 patients per year. It may be 
objected that 50 per cent is too high a figure 
for radium-irradiable patients. Neverthe- 
less, many other diseases require radium 
therapy which can not be classified as can- 
cer, svrch as the leukemias, angioma aird 
'bin diseases. Of this group, about 5 per 
cent (t.r., tiic wealthy) will go elsewhere. 


The income from the remaining 162 pro- 
spective patients must meet the interest on 
the investment, the insurance, and a reason- 
able salary to those handling the treatment. 

The fixed charges are the interest on the 
initial radium investment of $5,500 at 6 per 
cent, amounting to $318 annually, and the 
insurance, wdrich is approximately 2 per cent 
of the investment, or $118. The insurance is 
a very necessary item, as the risk of loss is 
great. There are two forms of insurarice: 
the form referred to here has the “supervi- 
sion clause,” requiring the supervision of a 
trained nvirse during the use of the radium. 
This is the least expensive form; besides, 
the supervision of a nurse is advantageous 
from the radiologist’s viewpoint, assuring 
him of accuracy in timing and positioning. 

No depreciation is charged against this 
account, as the element has a half-life of 
1,860 years. The applicators must he 
counted as an expense, but this item is not 
large, amounting to less than $30 per an- 
num. This gives us total fixed charges of 
$466 per annum. 

DISTRIBUTION’ OF R.ADIUM IX ORIGIXAL 
COXTAIXERS 

In order to be of the greatest service, the 
radium must be in its most flexible form. 
Needless to say, a radium emanation plant 
is impracticable rvith smaller quantities of 
radium than one-half gram. Predicating the 
use of the element, two main methods of 
treatment mnst be made available; 

( 1 ) Interstitial radiation 

(2) External application 

We must, therefore, have needles and 
capsules. 

With the funds available' we could pur- 
chase 75 milligrams of radium. It was de- 
cided to secure five lO-mg. steel needles and 
one 25-mg. capsule. The needles were se- 
cured for interstitial radiation; also, after 

’Matte av.ai!,able throuRh the courtety of Dr. U. It. D.-ivjt. 



enclosure in a brass capsule, for cervical or 
surface applications. The 25-mg. capsule 
was especially desired for enclosure in 0.5 
mm. of Ag for surface application ; also for 
use in a 1 or 2 mm. brass capsule for cer- 
vical or surface application. 

Since this acquisition the work of Regaud 
(5) has been studied and we feel that better 
results can be obtained with greater filtra- 
tion; so that we contemplate changing our 
five lO-mg. needles for ten 2-mg. platino- 
iridium needles. This will release 25 milli- 
grams for applicators. 

TYPES OP C.VSES TREATABLE 

There are several principles which must 
be firml}^ grasped before any therapy is un- 
dertaken. The patient must be made to un- 
derstand that radiation therapy requires 
time — it is not a pill to be taken and for- 
gotten. Cancer therapy is a matter of a 
week or more and the beneficial effects may 
not occur for months. Time is the cheapest 
thing the patient has to invest. The duration 
of treatment from the patient’s viewpoint 
should be an inconsequential matter; it is to 
the therapist that the time factor is impor- 
tant. At the Curie Institute, in Paris, one 
month is required for the completion of a 
radiation cycle for carcinoma of the cendx. 

Very little beta radiation is used in our 
work, preference being given to filtrations 
through 1 mm. brass, 2 mm. brass, or 3 
mm. lead. The higher filtrations require 
longer treatment times. The highest filtra- 
tion we use is 3.0 mm. of lead. Moulages of 
Columbia paste or dental compound are verr’ 
advantageous. 

Interstitial radiation finds its greatest use 
in intra-oral lesions, carcinoma of the breast 
(in cases in which operation is contra-indi- 
cated or impossible), and occasionally in 
carcinoma of the cervix. 

Surface radiation is used more than any 
other method. Lesions in the intra-oral 
group can be irradiated by the application 


of capsules on variously shaped handles 
fashioned from lead sheeting 2.0 mm. thick. 
A lead spoon may be used for applications 
to the hard palate, while the ordinary tonsil 
clamp can be used in carcinoma of the tonsil 
Carcinomatous lesions of the skin are well 
fitted for this type of radiation, the silver 
tube being used for the more superficial 
types. In the more infiltrating types, dis- 
tances up to 2.5 cm. are employed, obtained 
by cutting corks to the size and thickness de- 
sired. The exact technical details will be 
found in a later article.^ The patient is 
usually hospitalized for three days if a large 
area is to be treated ; for example, in ,the 
treatment of carcinoma of the thyroid four- 
teen areas are usually treated, the time re- 
quired being 42 hours. 

Carcinoma of the cervix uteri probably 
represents the most frequently irradiated site 
and the most ideal one for this type of work. 
The brass capsules are used for the intra- 
cervical applications and the technic of 
Bowing (6) follovved with minor modifica- 
tions. The results are not in direct propor- 
tion to the quantity of radium used, but de- 
pend upon the wisdom of the radiologist, 
and his technic. A great deal of attention is 
given to the accurate measurement of le- 
sions, or the drawdng of them to scale and 
planning on these drarvings the various 
fields to be treated. Photographs and biopsy 
records are kept of each patient, so that at 
any time a complete record is at hand. 
Notes of the progress of the case are made 
at frequent intervals and are of great im- 
portance in case reviews. 

CONCLUSIONS 

Radiotherapeutic results depend upon the 
training and ingeniousness of the radiolo- 
gist, and not entirely upon the quantity o 
radium available. The radium requirements 
of any institution or community can be de 
termined within the limits of financial sa e 

-A second paper, on technic, will be published 50on. 
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ty by a consideration of the factors involved. 
It is neither practical nor necessary that 
large quantities of radium should be avail- 
able, for the mere possession of a half-gram 
of radium is no guarantee that the patient 
will receive sufficient treatment. 

.\n adequately trained radiologist is 
more to be desired than radium, yea, than 
much fine radium, if you will pardon a para- 
phrase. The effectual use of radium de- 
mands the supervision of one man so 
trained; unless this is done, therapy is a 
liapliazard matter, without definite begin- 
ning or ending, and efficiency in the use of 
the element is impractical, for radium 
should work twenty-four hours each day 
when the clinical material is available. It is 
not to be expected that the surgeon will meet 
in his practice those patients with skin dis- 
eases amenable to radium therapy, nor will 
he see the blood dyscrasias which perplex 
the internist; but the respective specialists 
will each know those diseases in his field 
which are suitable for radium irradiation — 
the surgeon his sarcomas, the gynaecologist 


his carcinomas of the cervix, the internist 
his leukemias, the dermatologist his heman- 
giomas. The radiologist, drawing from 
these sources, finds daity use for his radium, 
and knows the multiplicity'’ of technical de- 
tails so essential to successful treatment. 
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RADIOTHERAPY IN CHRONIC MYELOGENOUS LEUKEMIA’ 


By ROY G. GILES, A.B., 

L eukemia has presented many inter- 
esting and perplexing problems since 
the independent account of this 
malady by John Hughes Bennett (1) and 
Rudolph Virchow (32) in 1845. Chronic 
myelogenous leukemia is a disease of the 
blood-forming tissues, of unknown origin, 
the characteristic findings of which are: a 
great increase in the white cells ; an increase 
in the pathological cells, especially the 
myelocytes in the circulating blood, and a 
secondary anemia, accompanied by varying 
degrees of splenic and glandular enlarge- 
ment. 

The majority of cases of chronic mye- 
logenous leukemia, 55 per cent, according to 
Minot (16), occur between the ages of 
thirty and fifty years. There is a sharp drop 
in the incidence of the disease after the age 
of sixty; however, occasional cases are re- 
ported in elderly persons. Ordway and 
Gorham (18) observed chronic myelogenous 
leukemia in a woman sevent}'-five years of 
age. It is a rare malady before the sixth 
year, but there are ser'eral carefully studied 
cases of myelogenous leukemia in infants. 

Up to 1925, Steinbrink (28) had noted only 
33 cases in young individuals. In 1927, 
Ramsay (23) analyzed 19 cases in infants. 

The therapeutic measures for the treat- 
ment of leukemia were, for the most part, 
symptomatic and directed against the asso- 
ciated anemia until relatir'’ely recent years, 
when it was discovered empirically tlrat cer- 
tain agents have a more or less specific ef- 
fect in reducing the greatly increased num- 
ber of white cells. Therefore, modern 
treatment is directed not only toward the 
secondary anemia, but toward the leukemia. 
The general management of patients suf- 

’Read before tbe Radiological Society of North America* 
at the Sixteenth Annual Meeting at Los Angeles, Dec. 1-5, 

1930. 


M,D., Temple, Texas 

fering with chronic leukemia should include 
the best possible hygiene, outdoor life with 
its fresh air and sunlight, and exercise reg- 
ulated to the strength of the individual pa- 
tient. The diet should be adjusted to tlie 
requirements of the patient, consisting in 
many cases chiefly of fruits, vegetables, and 
milk. Physiotherapy, especially in the form 
of tonic ultra-violet ray, may exert a bene- 
ficial influence on the general well-being of 
the patient. We should not neglect medic- 
inal measures such as iron and arsenic in 
their various forms. Transfusions, red 
bone marrow, and colloidal metals have been 
advocated. 

Spontaneous remissions occur normally 
but rarely in chronic myelogenous leukemia. 
Minot, Buckman, and Isaacs (16) observed 
definite spontaneous moderate remissions in 
7.7 per cent of 52 non-irradiated cases. Un- 
treated cases are slowly progressive, and 
usually have a slow downfall, though the 
patient may remain for a long time in a poor 
state of healtli. The measures which have 
been directed toward the treatment of leu- 
kemia are splenectomy, benzol, roentgen ray, 
radium, thorium, and some of the other 
radio-active preparations. These remedies 
have been used to bring about remissions in 
the chronic type of the disease, but acute 
leukemia is apparently influenced verv little, 
if at all, by any type of treatment. 

Splenectomy was the first measure di- 
rected toward the treatment of leukemia. 
The first case of removal of the spleen for 
myelogenous leukemia was reported h) 
Bry'ant (3) in 1866. The patient, who had a 
very large spleen, was in poor general condi 
tion and died soon after the operation. 
Giffin {9b) states splenectomies were per 
formed, not infrequently, during the perio 
from 1866 to 1900. According to him, the 
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total number reported in the literature to 
Jamiarv 1, 1918, is 51, witli temporary re- 
covery in eight cases. This indicates an 
operative mortality of 86 per cent. 

W. J. j\Iayo (15c) reports they have found 
that, after the size of the spleen has been 
reduced by radium or X-rays, a splenectomy 
can be performed with comparatively little 
risk. During the period from April 1, 
1904, to ?.Iarch 1, 1928, Mayo reported that 
splenectomies were performed in 500 cases, 
with a mortality rate of 10 per cent. Of 
these 500 cases, 45 had the spleen removed 
for myelogenous leukemia, with an operative 
mortality of only 6.6 per cent. Radium or 
X-rays were used prior to the operation to 
reduce the white count and the size of the 
spleen. The mortality rate was lower in the 
cases of myelogenous leukemia prepared by' 
radium or X-rays before the removal of the 
spleen than the average for splenectomy' in 
general. 

Giflin {9b) states; 

Patients who have had the disease appar- 
ently less than a year, and especially less than 
six months, and do not show any' evidence of 
acute exacerbations, can be promised prolonga- 
tion of life, and better general health, with a 
fair degree of confidence. 

He sums up the status of removal of the 
spleen as follows {9h, 9c ) ; “It is thus con- 
cluded that splenectomy' is warranted in cer- 
tain cases of myelogenous leukemia, though 
it is not to be urged.” Norris and Farley 
(17) believe that the only reason for surgery' 
•s removal of the spleen to relieve weight 
and pressure. Removal of the spleen does 
uot alter the course of the disease, since 
the blood fonnnla remains qualitatively leu- 
kemic following splenectomy. It is a meas- 
ure, therefore, to be used only in the excep- 
tional case, 

•According to Miller (15d), Santassen, in 
nrst noticed that there was a reduction 
m tile total leukocyte count, with a corre- 


sponding reduction of red blood cells, in 
persons using benzol in a bicycle factory. 
The leukotoxic action of benzol rvas con- 
firmed in 1910 by Selling (26). This ac- 
tion suggested its use in leukemia, the first 
practical application being made by Koranyi 
(12) in 1912, with a marked reduction in 
the blood picture. Benzol is a specific bone 
poison, affecting the cells that produce the 
red corpuscles, as well as those producing 
the leukocytes, thus causing an increase in 
the associated anemia. In addition, benzol 
is markedly toxic, producing disagreeable 
sy'mptoms, occasionally' followed by' sudden 
death. Therefore, it is not used to any 
great extent at the present time in the treat- 
ment of leukemia. 

Senn (27), in 1903, first undertook the 
treatment of leukemia by means of the X- 
ray'S. Pancoast (20), Roth (25), Renon, 
Degrais and Desbouis (24), Ordway (19). 
Peabody (21), Giffin (9a), Vogel (33), 
Wood (35), Levin (14). Oppenheimer 
(22), Stern (29), Gulland (11) and others 
were among the early observers to point out 
the dramatic drop in the white blood cells 
when a case of myelogenous leukemia was 
treated with X-rays or radium. It was not 
until Renon, Degrais, and Desbouis (24), in 
1913, and Peabody (21) and Ordway' (19). 
in 1917, reported the effect of radium on the 
disease that adequate irradiation was given 
at sufficiently frequent intervals to produce 
marked alleviation of symptoms. 

The action of roentgen and (16b) radium 
rays upon the normal circulating blood con- 
sists of an initial leukocytosis bearing chiefly 
on the polymorphonuclear cells. The leu- 
kocytosis lasts for from a few hours to two 
or three days and is followed by a leuko- 
penia which steadily' increases and lasts for 
from two to four days. Regeneration of the 
elements of the blood takes place following 
large doses as well as small. The influence 
of irradiation on the blood is determined 
by the size, intensity, and character of the 
dose, larger doses producing greater changes 
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L eukemia has presented many inter- 
. esting and perplexing problems since 
the independent account of this 
malady by John Hughes Bennett (1) and 
Rudolph ^^ircho^v (32) in 1845. Chronic 
myelogenous leukemia is a disease of the 
blood-forming tissues, of unknown origin, 
the characteristic findings of which are: a 
great increase in the white cells ; an increase 
in the pathological cells, especiall)^ the 
myeIoc3-tes in the circulating blood, and a 
secondary anemia, accompanied by varying 
degrees of splenic and glandular enlarge- 
ment. 

The majority of cases of chronic mj^e- 
logenous leukemia, 55 per cent, according to 
Minot (16), occur between the ages of 
thirty and fifty years. There is a sharp drop 
in the incidence of the disease after the age 
of sixty; however, occasional cases are re- 
ported in elderly persons. Ordway and 
Gorham (18) observed chronic myelogenous 
leukemia in a woman seventy-five years of 
age. It is a rare malady before the sixth 
year, but there are several carefully studied 
cases of myelogenous leukemia in infants. 
Up to 1925, Steinbrink (28) had noted only 
33 cases in young individuals. In 1927, 
Ramsay (23) analyzed 19 cases in infants. 

The therapeutic measures for the treat- 
ment of leukemia were, for the most part, 
symptomatic and directed against the asso- 
ciated anemia until relatively recent years, 
when it was discovered empirically tliat cer- 
tain agents have a more or less specific ef- 
fect in reducing the greatly increased num- 
ber of white cells. Therefore, modern 
treatment is directed not only toward the 
secondary anemia, but toward the leukemia. 
The general management of patients suf- 

^Read before the Radiological Society of North America, 
at the Sixteenth Annual Meeting at Los Angeles, Dec. 1-5, 
1930. 


fering with chronic leukemia should indtide 
the best possible hygiene, outdoor life witli 
its fresh air and sunlight, and exercise reg- 
ulated to the strength of the individual pa- 
tient. The diet should be adjusted to tlie 
requirements of the patient, consisting in 
many cases chiefly of fruits, vegetables, and 
milk. Physiotherapy, especially in the form 
of tonic ultra-violet ray, may exert a bene- 
ficial influence on the general well-being of 
the patient. We should not neglect medic- 
inal measures such as iron and arsenic in 
their various forms. Transfusions, red 
hone marrow, and colloidal metals have been 
advocated. 

Spontaneous remissions occur normally 
but rarely in chronic myelogenous leukemia. 
Minot, Buckman, and Isaacs (16) obsen’ed 
definite spontaneous moderate remissions in 
7.7 per cent of 52 non-irradiated cases. Un- 
treated cases are slowly progressive, and 
usually have a slow clovmfall, though the 
patient may remain for a long time in a poor 
state of health. The measures which have 
been directed toward the treatment of leu- 
kemia are splenectomy, benzol, roentgen ray, 
radium, thorium, and some of the other 
radio-active preparations. These remedies 
have been used to bring about remissions in 
the chronic type of the disease, but acute 
leukemia is apparently influenced very little, 
if at all, by any type of treatment. 

Splenectomy was the first measure di- 
rected toward the treatment of leukemia. 
The first case of removal of the spleen for 
my'^elogenous leukemia was reported b) 
Bryant (3) in 1866. The patient, who had a 
very large spleen, was in poor general condi 
tion and died soon after the operation. 
Giffin (9b) states splenectomies were per 
formed, not infrequently, during tlie perio 
from 1866 to 1900. According to him, the 
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irradiation over the spleen or marrow of the 
long tones, a rapid fall in the number of 
leukocytes is noted. There is also a de- 
crease in the size of the spleen, but not in 
proportion to the leukocy^te count. The red 
blood count and the percentage of hemo- 
globin improve, and there is also a rapid im- 
provement in the general condition of the 
patient. 

Every case of myelogenous leukemia has 
its own peculiarities with regard to severity, 
rapidity of change, and response to treat- 
ment. The blood picture and the general 
condition of the patient should be observed 
before each application of X-ray or radium. 
The frequency of irradiation is a very im- 
portant factor in the treatment of leukemia, 
and the leukocyte count should not be de- 
pressed below twenty or thirty thousand. 
Treatment given early in a recurrence is 
more likely to be effective than after the 
change has become well established, and im- 
provement may be obtained by a relatively 
small amount of treatment as compared to 
the quantity of irradiation required after the 
recurrence has become well established. 

The remissions may last for a few months 
or even years. There is always a recurrence 
and subsequent remissions are increasingly 
difficult to obtain. Following irradiation 
the manner in which the remissions occur 
and the real underlying reason are obscure. 
The bone marrow itself is the seat of the 
pathologic process, and it is a matter of con- 
jecture how irradiation to the spleen exerts 
so powerful a depressing influence on the 
"'bite cell elements in the remote bone mar- 
row. As a rule the leukoblastic tissue is 
very susceptible to the influence of X-ray 
or radium, but the effect is not a direct one. 
because the treatment applied to the long 
tone.s themselves is usually not so effective 

thnt given over the spleen. Irradiation 
ot short wave lengths produced by either X- 
rajs or radium furnishes a more penetrating 
ray and the effects of treatment are more 


quickly seen. The less penetrating effect of 
long wave length X-rays requires a little 
longer time to produce the same result. It 
is true that marked symptomatic improve- 
ment and immediate reduction of the white 
cell count rapidly follow the application of 
intensive massive doses of X-rays or radium. 
However, there is no definite evidence at the 
present time to support the view that strong 
initial irradiation of short wave length will 
postpone recurrences any further, or give 
greater relief in the interval of freedom, 
than is obtained Avith rays of only moderate 
penetration and intensity. Leukemic pa- 
tients develop a tolerance to irradiation, and, 
as time goes on, a more penetrating ray, 
longer course of treatment, and longer inter- 
vals between treatments are necessary. 

There is as yet no optimum dose of X- 
rays or radium for the correct treatment of 
leukemia, each therapist emphasizing his in- 
dividual technic almost to the exclusion of 
all others. We advise moderate doses of 
X-rays, repeated at interA'^als as indicated by 
the leukocyte count, and the general well- 
being of the patient. A number of radio- 
therapists advocate this method of irradia- 
tion. It must be remembered that intensive 
short Avave length irradiation, Avhethcr from 
the gamma rays of radium or high voltage 
X-rays, gives relief only. One must also re- 
member that the system builds an immunity 
against these intensive short Avave length 
rays, so that after several treatments the in- 
tensive short Avave length therapy fails to 
produce the desired remissions. Therefore 
Ave deem it safer to start with the longer 
AvaA-e length X-rays (f.c., 80 to 100 K.\'. 
filtered through 3 to 4 mm. of aluminum, 
depending upon whether treating over spleen 
or long bones), over the spleen, chest, or long 
hones, reserving the heavier forms of irra- 
diation from radium or X-rays until the in- 
evitable time Avhen the lighter forms of irra- 
diation have exhausted their u^elTiInc.‘;.s. In 
other Avorcls, the smalle.'^t cfTcctive dose 
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than smaller ones. Patients treated over 
the spleen, chest, abdomen, and pelvis show 
the most pronounced reaction. The action 
of radium and X-ra 3 "s on the blood is simi- 
lar, but because the surface or area exposed 
to radium is generally smaller, the reaction 
is less pronounced. The chief effect of irra- 
diation on the normal spleen and Ij'mph 
nodes is limited to the destruction of lym- 
phocytes, and is much more pronounced 
when tliese structures are in a state of hyper- 
plasia from au}^ cause. In the case of ex- 
posure of equal body surfaces to radium or 
X-rays, the action of the radium is more in- 
tense than that of the X-rays, and subse- 
quently more extensive replacement of con- 
nective tissue results. 

The effect on the blood-forming organs is 
made use of in the treatment of certain dis- 
eases of the blood, spleen, and lymph nodes. 
In the treatment of leukemia, the great ca- 
pacity of irradiation to destroy lymphocytes 
and to produce leukopenia is valuable, be- 
cause the leukocytosis produced by this dis- 
ease can thus be greatly reduced. The treat- 
ment is largely concentrated on the spleen 
in the myelogenous type, but if this is not 
sufficient, the effect can be increased by 
treating the marrow of the long bones. 

Strumia (30, 31), in discussing the effect 
of radium applications on the morphologj’^ of 
the blood in myelogenous leukemia, reached 
the following conclusion : 

The mechanism of action of radium upon 
the leukemic foci is of generalized as well as 
of localized nature. That is, when radium is 
applied to any portion of the body, its effect 
is carried by the blood stream to the leuko- 
poietic foci. Thus from a local application 
a generalized effect is obtained. 

Our experience in 25 cases seems to indi- 
cate that the effect obtained is in proportion 
to the number of square centimeters of skin 
surface irradiated, and upon the size, inten- 
sity. and character of the dose. Large doses 


produce greater changes upon the normal 
circulating blood as well as upon the abnor- 
mal blood. 

The leukemias are characterized by a nat- 
ural progression to a fatal end. in spite of all 
treatment. The rate of advance is subject 
to wide variations, some cases being much 
more acute than others. Minot (16) e.v- 
pressed the opinion that those individual.^ 
destined to have a short duration of life 
usually have a stormy and impressive onset 
of symptoms, which lead to earlier diagnosis 
and treatment than in the more chronic cases 
of myelogenous leukemia. 

The average duration of life in 102 cases 
treated by Fricke (8) at the Howard A. 
Kelh' Hospital was one and one-half years. 
Minot (16) and associates studied the 
records of 166 cases of chronic myelogenous 
leukemia, and found that the average length 
of time between the appearance of symptoms 
and diagnosis was 1.4 year, and that the 
average duration of life was about 2.5 years. 

Irradiation is the treatment of choice, as 
it maintains the efficiency of the patient to 
a greater extent than any other known rem- 
edy. In most cases it produces remission 
from symptoms and reduces the high leu- 
kocyte count. Minot (16) found that 50 per 
cent of the patients, some of whom were 
bed-ridden, improved sufficiently to permit 
them to resume their activities. He claims 
increased efficiency of the patient whether 
therap}' is administered earlj' or late in the 
course of the disease. Forssell (7) and 
Walterhofer (34) claim that definite im- 
provement takes place in 90 per cent of the 
cases of myelogenous leukemia receiung 
adequate irradiation. Remissions are ob- 
tained by irradiation applied over the spleen, 
over the marrow of the long bones, or in 
both places. The most rapid remissions are 


unciuestionably obtained by treatment o\er 
the spleen, chest, abdomen, and pelvis, be 
cause the total area irradiated is greater and 
the total dose is more intense. Follow '"b 
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smooti^, surface was of a pale color, loottled 
with indefinite darker areas. Cut surface 
was grayish-red, finely granular and opaque. 
Microsections made of several areas of 
spleen showed the r-enules of the splenic pulp 


count, found an increase in the number of 
white cells. At the time he entered the Mayo 
Clinic (February 25, 1922) his blood count 
showed a hemoglobin of 50 per cent, red 
blood cells 3,080,000, and leukocyte count 





Fig. I. Chart of Case !. 


to be filled with myelocytes and large cells 
iiiyeloblastic origin. No malpighian 
todies were demonstrated. Sections showed 
the presence of myeloblasts, nucleated red 
ccIL, and lymphocytoid cells. 

^ouc marrow: The bone marrow from a 
‘"hill section of left femur was firm, opaque, 
ant of a pinkish, homogeneous appearance. 
'cro-‘'ections through tissue of bone mar- 
0" showed diffusely scattered cells of ir- 
’’Cfiular sir.e and shape, among which were 
'oted neutrophilic myelocytes, eosinopliilic 
ant ta.sophilic myelocytes, numerous neutro- 
k’dics, and occasional red blood cells. 

p “■ (physician), age 40. 

a lent experienced some ill-feeling and 
and, upott taking his own blood 


345,000. The differential count showed 
lymphocytes 0.5 per cent, large mononu- 
clears 2 per cent, neutrophiles 51.5 per cent, 
eosinophiles 3.5 per cent, basophiles 4 per 
cent, leukoblasts 1 per cent, premyeiocytes 
9 per cent, myelocytes (neutrophilic) 18 per 
cent, myelocytes (eosinophilic) 2.5 per cent, 
and metamyelocytes 8 per cent. The spleen 
was moderately enlarged. 

After a series of five radium exposures, 
the spleen was satisfactorily reduced in size 
and there was subsequent improvement in 
the anemia. On .\pril 14. the hemoglobin 
was 69 per cent and red blood cells 4,110.- 
000 ; the leukocyte count down to 29,800. A 
splenectomy was done April 18, 1922, the 
.spleen weighing 700 grams. On May 18. 
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should be used until experience indicates that 
the more intense shorter wave length type 
of irradiation is necessary. 

It should be remembered that the treat- 
ment of leukemia with X-rays or radium 
offers more hope than any other known 
therapeutic agent. No matter whether long 
wave length X-rays with moderate intensit}', 
or high voltage short wave length X-rays, 
or the gamma ra 3 "s of radium with great 
penetrating power and intensit}-^ are used, 
palliation is all tliat can be offered patients 
suffering with chronic myelogenous leuke- 
mia. The technic described gives remis- 
sions from symptoms. The writer has been 
immensely gratified to note, on more than 
one occasion, tliat, after tJ:e disease finall}' 
becomes refractory to the longer wave 
length X-rays, the more penetrating short 
wave length rays of either roentgen or 
gamma rays of radium in the form of great 
intensity and large doses (when necessary) 
can be depended upon, for a while at least, 
to give further remission from symptoms. 

There is the greatest need for illuminating 
knowledge on the subject of the best form 
of treatment of myelogenous leukemia. We 
are hopeful that an optimum dosage will 
ultimately be arrived at for the correct treat- 
ment of the disease. 

CASE REPORTS 

Case 1. Sliss G. S., graduate nurse, aged 
28. She had had the usual childhood dis- 
eases, also pneumonia at the age of 10, and 
typhoid at 18 years of age. She had an ap- 
pendectomy in 1919 at the age of 24, at 
which time the leukocyte count was 15,350. 
Three months later her blood count was 
taken and was found normal. In Decem- 
ber, 1921, the patient had a cholec 3 "Stectom}' 
and a large duodenal ulcer cauterized. In 
July, 1925, her first elevation of the leu- 
kocyte count was noted other than the one 
due to her appendix. From July to Octo- 
ber, 1925, her leukocA'te count varied from 


15,000 to 31,000, and there was frequently 
an increase in the number of myelocytes as 
high as 15 per cent, and many were of the 
basophilic type. 

This case was of unusual interest because 
of the peculiar blood findings, together with 
the clinical findings, such as slightly palpable 
spleen, nausea, gas, vomiting, pain, and 
headaches, long before the presence of char- 
acteristic findings of myelogenous leukemia 
appeared. A definite diagnosis of leukemia 
was made when the blood count in February, 

1926, reached above 62,000, with an asso- 
ciated increase in the myelocytes and baso- 
philic myelocytes. The patient received fif- 
teen applications of radium over the spleen 
from February’’ 14, 1926, to October 15, 

1927, and three treatments of low voltage 
X-rays over the long bones. 

This case is presented because it shows the 
clinical symptoms and blood findings in an 
early case of leukemia. The diagnosis was 
made or suspected very early. The blood 
count was rather low all during the course 
of the disease, at no time being above 70,000. 
During the last sixty days there was 'a de- 
ficiency in the proportion of leukocytes in 
the blood, ranging from 1,100 to 2,000 
white cells per cubic millimeter, presenting 
a ty'pical aleukemic phase of leukemia. 
Duration of life was two years, five months, 
and two days. 

Autopsy Findings . — In order to shorten 
this report the non-essentials will be dis- 
pensed yvith. 

Diagnosis: (1) Hypostatic pneumonia 
(terminal) ; (2) Splenomyelogenous leu- 

kemia. 

The lungs showed some groups of €€!!.“=. 
myrnloid in character. The capillaries and 
vessels of the interlobar spaces of the liier 
were filled with large irregular cells, ap- 
parently of myeloblastic origin. 

The spleen was markedly enlarged, 
measuring 24 X 12 X 9 cm. in diameter and 
weighing 1,000 grams. Capsule of spleen 



GILES: RADiUiIlJ::.l<Ary liN UUKUiNli- Mi iiLUljliiNUUb LRUKRMIA 771 


4. Spontaneous remission occurs normal- 
ly but in a very small percentage of cases. 

5. Splenectomy does not modify the evo- 
lution of the disease and for this reason is 
not superior in its effect to irradiation. Ir- 
radiation brings the blood formula to or 
near normal for a longer or shorter period, 
whereas following splenectomy the blood 
count remains qualitatively leukemic. 

6. Irradiation of the spleen has been con- 
sidered the most effective therap)' of chronic 
myeloid leukemia since Senn, in 1903, ob- 
sen-ed that roentgen irradiation effected a 
reduction in the enlargement of the spleen, 
and an improvement in the blood picture. 

7. The effects of irradiation are only 
temporary and recurrences develop. 

8. Renewed irradiations will improve the 
recurrences. The frequency of treatment 
should be controlled by leukocytic determina- 
tions, which should not show a depression 
below 30,000. 

9. Radium or X-ray treatments cause 
more or less replacement by^ connective 
tissue ; the spleen develops a resistance to ir- 
radiation, and finally the radiotherapy be- 
comes entirely ineffective. 

10. The smallest effective dose should be 
determined and used until observation shows 
that a heavier form of irradiation is in- 
dicated, 

11- There is the greatest need for an 
optimum dose for the correct treatment of 
myelogenous leukemia. 
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tlie hemoglobin was 68 per cent, red blood was begun was two years, three months, and 
cells 4,230,000, and leukocytes 17,500. seven days. 

The patient progressed very well for the This patient was unquestionably greatly 
next five months, reporting to the Scott and benefited by the treatment as he was able to 
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Fig. 2. Chart of Case 2. 


White Clinic on October 11, 1922, for X-ray 
treatments to the long bones, at which time 
the white cell count was 188,000. He re- 
sponded very satisfactorily to X-ray treat- 
ment over the long bones during the next 
twelve months. About this time the condi- 
tion began to show an increased resistance to 
radiation, as indicated by the chart (Fig. 2), 
in that the blood count failed to approach 
the level it had previously maintained for an 
appreciable time. 

The blood count had reached 240,000 
when next to the last treatment was given 
(May 16, 1924), and dropped to only about 
170,000; it reached 640,000 on the day of 
his death. The length of life after treatment 


actively carry on his practice until within the 
last few weeks of his life. 

SUMMARY 

1. In 1845 John Hughes Bennett and 
Rudolph Virchow gave independent ac- 
counts of leukemia. 

2 . The etiology of leukemia is still unde- 
termined. 

3. In the light of present therapeutic 
measures leukemia has a natural progression 
to a fatal end, in spite of all treatment, n 
the acute cases death occurs in a few months, 
whereas carefully observed chronic cases 
lasting ten years are on record. The average 
duration of life is two and one-half jears. 
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4. Spontaneous remission occurs normal- 
Iv but in a very small percentage of cases. 

5. Splenectomy does not modify the evo- 
lution of the disease and for this reason is 
not superior in its effect to irradiation. Ir- 
radiation brings the blood formula to or 
near normal for a longer or shorter period, 
whereas following splenectomy the blood 
count remains qualitatively leukemic. 

6. Irradiation of the spleen has been con- 
sidered the most effective therapy of chronic 
myeloid leukemia since Senn, in 1903, ob- 
served that roentgen irradiation effected a 
reduction in the enlargement of the spleen, 
and an improvement in the blood picture. 

7. The effects of irradiation are only 
temporary and recurrences develop. 

8. Renewed irradiations will improve the 
recurrences. The frequency of treatment 
should be controlled by leukocytic determina- 
tions, which should not show a depression 
below 30,000. 

9. Radium or X-ray treatments cause 
more or less replacement b}’ connective 
tissue; the spleen develops a resistance to ir- 
radiation. and finally the radiotherapy be- 
comes entirely ineffective. 

10. The smallest effective dose should be 
determined and irsed until observation shows 
that a heavier form of irradiation is in- 
dicated. 

11. There is the greatest need for an 
optimum dose for the correct treatment of 
myelogenous leukemia. 
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port is based not only upon my own examina- 
tion and that of my associates, but of men in 
larger centers who have had greater op- 
portunities of seeing these cases. 

There was another case which we had the 
opportunity to observe for a period of seven 
years following a splenectomy. This patient 
has died within the past few months. Radia- 
tion therapy was able to keep his count down. 
I personally do not feel that the exact number 
of white ceils is as important as the feeling of 
the patient: It is upon that that we govern 
our treatment in these cases. 

Dr. James M. Martin (Dallas, Texas) : I 
want to compliment the essayist. Dr. Giles is 
a pupil of mine and we are proud of him 
down in Texas. I want to mention two cases, 
with both of which Dr. Giles is familiar. One 
was a nurse and the other a soldier and they 
were both stricken with myelogenous leukemia 
overseas during the World War. They were 
treated along the lines that Dr. Giles has out- 
lined. Improvement was rapid at first and 
they were able to go about their regular work. 
The soldier was a printer and worked at his 
trade in comparative comfort to the time of 
his death eighteen months after treatment was 
begun. While the nurse made rapid improve- 
ment, she was not allowed to do any fatiguing 
Work; she was comfortable and able to go 
about as she pleased until diarrhea became a 
complication. She lived two years and four 
months from the time treatment was insti- 
tuted. 

hile radiation therapy cannot cure this 
( iseasc, it does relieve the symptoms and pro- 
long life for varying periods of time. 

Dr, Frank E. Butler (Portland, Oregon) : 
|a\e treated several cases of myelogenous 
toikemia vcr\- successfully. I think of one pa- 
'«it with a white count of 1 , 250 , 000 . who 
f oared up with therapy and was able to carry 
on IIS Work for five years before death. 

'e point which I wish to emphasize is not 
j treat, I recall one case which I over- 
‘atc( , ’Pile myelocwtes completely disap- 
rii!"?' patient started to have hemor- 

' ke. c finally succeeded in checking it. 


but nearl}' lost the patient as the result of too 
much treatment. 

In all these cases the blood count should be 
watched carefully and the treatments given in 
small doses a few days apart so as to avoid 
over-radiation. 

Dr. William H. Sargent (Oakland, Cali- 
fornia) : It may be of interest to report a case 
recentl}' treated at the Highland Hospital, in 
Oakland, The patient was a woman about 29 
3 'ears of age in whom the disease was found 
between the second and third months of preg- 
nanejL The white count was 250,000, mv’elo- 
cj'tes 24 per cent. The questions which arose in 
this case were whether or not the X-ray treat- 
ments would injure the fetus and whether 
pregnanc}'^ should be interrupted. X-ra}’’ treat- 
ments were decided upon and given as fol- 
lows: One-tenth of an erythema dose applied 
over the entire posterior chest, but directed 
more particularly over the spleen. The lower 
abdomen and back were covered to protect the 
pregnant uterus. In five days the leukoc 3 ’te 
count dropped 4,000. The dose was then in- 
creased slightly and given thereafter at from 
five- to seven-day intervals until the count 
reached about 20,000. From then on, small 
doses at intervals of two weeks reduced the 
cells to 8,000 and held them there. Pregnancy 
went to term and a normal child was de- 
livered. For four weeks before and eight 
weeks after confinement no treatments were 
given — a total of about three months. The 
white cells had again increased to 90,000. with 
10 per cent m 3 'eloc 3 ’tes. The same small doses 
again reduced them to around 8,000, but from 
1 to 2 per cent myelocytes persisted. In this 
particular case the X-ray treatments did no 
apparent harm to the fetus, even though 
started in the early months of pregnancy. 

A Member: I would like to ask the 
essayist a question : How soon after therapy 
and blood displacement do 3 'ou expect 
beneficial changes in the blood? 

Dr. Giles (closing) : As I have had no 
experience with the intravenous chloride 
treatment of these cases, I was glad that Dr. 
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DISCUSSION 

Dr. R. S. Stone (San Francisco) ; We are 
very much indebted to Dr. Giles for bringing 
this subject before us again. It is constantly 
interesting, and although verj' few of us have 
any number of these cases to treat, they are 
always of great interest. Dr. Giles has passed 
over the question of intravenous thorium and 
radium treatments. If you recall, some 3'ears 
ago. Dr. Rollin H. Stevens, with whom I ivas 
associated at the time, read a paper before this 
Society on the use of radium chloride intra- 
venously, at which time we were having some 
success in giving it to patients who had 
reached the stage shown in the last chart 
presented by Dr. Giles — when somewhat 
X-raj'-resistant At that time the use of in- 
travenous radium chloride seemed to bring the 
patient back. I have had a rather sad ex- 
perience with that method since I came out to 
California. We had a patient who became 
X-ray-resistant and was running a white count 
of 650,000, but feeling well and going about 


her daily work. However, we thought that 
count was a little high for a patient to go 
around with, so we gave her 25 micrograms of 
radium chloride intravenously, whereupon she 
promptly went into the hospital and has been 
almost {>: e.rfreinis since. I do not know how 
much the radium chloride had to do with 
bringing on this condition which 650,000 cells 
in itself could bring on. I have not yet given 
up hope that intravenous radium will prove 
useful. 

It is generally stated that we should govern 
our dosage of therapy by the number of white 
cells in the blood stream, and that, as I gather, 
is one of the controlling factors that Dr. Giles 
brought before us this morning. I think, how- 
ever, we must realize that it is a question not 
only' of quantity but of quality, and that one 
may have a patient with 3,P00 white cells, 
practically all of them abnormal, who needs 
treatment worse than another patient with 
30,000 cells, most of them of the adult type of 
leukocyte. So I think we need more study of 
our X-ray treatment of these conditions, basing 
the treatment on the type of cell present in 
the blood stream. 

Dr. H. a. Spilman (Ottumwa, Iowa); I 
have not had a large experience in myeloge- 
nous leukemia, but there is one case that has 
come under my attention for relief from 
gastro-intestinal symptoms — ^he was absolutely 
positive that he had a gastric carcinoma. 
When he came in the blood count was dis- 
covered to be seventy to eighty' thousand, 
characteristically' my'elogenous leukemic m 
ty'pe. There is a question involved in this case 
which may arise in other cases, in that the 
patient has had a pyelitis for many years and 
has had a prostatotomy to improve the drain- 
age, so there has been a decided difference of 
opinion for a considerable time as to whether 
or not it is a true leukemia. Slides have been 
sent to Dr. Minot and to numerous places, and 
the consensus of opinion is that it is a mye- 
logenous leukemia. The patient has responciec. 
to moderate doses, but there has been re 
currence of the gastro-intestinal symptoms. 
Another feature has been the absence of any 
palpable enlargement of the spleen. This re 
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port is based not only upon my own examina- 
tion and that of my associates, but of men in 
larger centers who have had greater op- 
portunities of seeing these cases. 

There was another case which we had the 
opportunity to observe for a period of seven 
years following a splenectomy. This patient 
has died within the past few months. Radia- 
tion tiierapy was able to keep his count down. 
I personally do not feel that the exact number 
of white cells is as important as the feeling of 
the patient: It is upon that that we govern 
our treatment in these cases. 

Dr. James M. Martin (Dallas, Texas) ; I 
want to compliment the essayist. Dr. Giles is 
a pupil of mine and we are proud of him 
down in Texas. I want to mention two cases, 
with both of which Dr. Giles is familiar. One 
was a nurse and the other a soldier and the}' 
were both stricken with myelogenous leukemia 
overseas during the World War, They were 
treated along tire lines that Dr. Giles has out- 
lined. Improvement was rapid at first and 
they were able to go about their regular work. 
The soldier vvas a printer and worked at his 
trade in comparative comfort to the time of 
his death eighteen months after treatment was 
begun. While the nurse made rapid improve- 
nwnt, she was not allowed to do an)' fatiguing 
uork; she was comfortable and able to go 
about as she pleased until diarrhea became a 
complication. She lived two years and four 
months from the time treatment was insti- 
tuted. 

bile radiation therapy cannot cure this 
disease, it docs relieve the symptoms and pro- 
ong life for varying periods of time. 

Dr. Fr.axk E. Butler (Portland, Oregon) : 

lave treated several cases of myelogenous 
cu -cmia very successfully. I think of one pa- 
rent with a white count of 1,250,000, who 
c eared up u-ith therapy and was able to carry 
on his work for five years before death. 
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0 o\cr-treat. I recall one case which I over- 
rented. The myelocytes completely disap- 
) eared and tlie patient started to have hemor- 
M e finally succeeded in checking it. 


but nearly lost the patient as the result of too 
much treatment. 

In all these cases the blood count should be 
watched carefully and the treatments given in 
small doses a few days apart so as to avoid 
over-radiation. 

Dr. William H. Sargent (Oakland, Cali- 
fornia) : It may be of interest to report a case 
recently treated at the Highland Hospital, in 
Oakland. The patient was a woman about 29 
years of age in whom the disease was found 
between the second and third months of preg- 
nancy. The white count was 250,000, myelo- 
cytes 24 per cent. The questions which arose in 
this case were whether or not the X-ray treat- 
ments would injure the fetus and whether 
pregnancy should be interrupted. X-ray treat- 
ments were decided upon and given as fol- 
lows: One-tenth of an erythema dose applied 
over the entire posterior chest, but directed 
more particularly over the spleen. The lower 
abdomen and back were covered to protect the 
pregnant uterus. In five days the leukocyte 
count dropped 4,000. The dose was then in- 
creased slightly and given thereafter at from 
five- to seven-day intervals until the count 
reached about 20,000. From then on, small 
doses at intervals of two weeks reduced the 
cells to 8,000 and held them there. Pregnancy 
went to term and a normal child was de- 
livered. For four weeks before and eight 
weeks after confinement no treatments were 
given — a total of about three months. The 
white cells had again increased to 90,000, with 
10 per cent myelocytes. The same small doses 
again reduced them to around 8,000, but from 
1 to 2 per cent myelocytes persisted. In this 
particular case the X-ray treatments did no 
apparent harm to tlie fetus, even though 
started in the early months of pregnancy. 

A Member: I would like to ask the 
essayist a question: How soon after therapy 
and blood displacement do you expect 
beneficial changes in the blood? 

Dr. Giles (closing) : As I have had no 
experience with the intravenous chloride 
treatment of these cases. I was glad that Dr. 
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Stone spoke of this type of treatment. Leu- 
kemia responds more readily to the short 
wave length X-rays or radium than to the 
longer wave length type of radiation. The 
response to treatment depends on the size, 
character, and intensity of the radiation dose. 

The question of sufficient treatment is often 
difficult to determine, but, as Dr. Butler 
brought out, . over-treatment may do as much 
harm to these patients as under-treatment. 
Over-treatment is to be avoided because it 


contributes nothing to the temporar)^ improve- 
ment and may make subsequent remissions 
more difficult to obtain. 

The white blood count, the rn3’elocytes, and 
the myeloblasts constitute a good inde.\- to the 
activit}' of the disease and a guide to further 
treatments. The smallest effective dose neces- 
sary to reduce the blood count in myelogenous 
leukemia is recommended, and then just 
enough to keep it approximately within the 
range at which the patient feels the best. 


EPILEPSY DIET PROVOKES 
PELLAGRA 

New light has been shed on the epilepsj' 
problem which may lead to discovery of a cure 
for this baffling disease, or at least to a knowl- 
edge of its cause, as a result of a discovery' by 
Dr. N. P. Walker, Director of the Milledge- 
viile State Hospital, Georgia, and Dr. G. A. 
Wheeler, of the U. S. Public Health Service, 
Washington, D. C. 

Dr. Walker observed that sufferers from 
epilepsy, when fed a high-fat diet, were bene- 
fited as far as the epilepsy was concerned, but 
developed pellagra, the "hard-times disease” 
which is believed to be due to a lack of Vita- 
min G in the diet. 

In collaboration rvith Dr, Wheeler, Dr. 
Walker studied ten women patients suffering 


from epilepsy. He found that when they were 
fed a diet nearly completely lacking in Vitamin 
G but otherwise complete in all respects, the 
number of epileptic seizures was greatly re- 
duced and the nervous symptoms due to the 
epilepsy also improved. However, the pa- 
tients developed pellagra rvhile on this diet. 
When the pellagra was relieved by feeding 
yeast, a rich source of the anti-pellagra vita- 
min, the epilepsy became rvorse. 

No conclusions can be drawn from these ob- 
servations, and it is not suggested by Dr. 
Walker and Dr. Wheeler that pellagra be u.sed 
to treat epilepsy, as malaria is used for treat- 
ing paresis. However, their study points ffe 
way for further research on epilepsy which 
may yield final solution of the problem.— 
Ycfciicc Service. 



CLINICAL AND EXPERIMENTAL OBSERA^ATIONS RELATIVE 
TO THE ETIOLOGY OF CANCERS 

By MONTROSE T. BURROWS, M.D., Pasadena, Cajjfornia 


I WISH to describe in this paper some 
recent experiences in the treatment of 
carcinomas of the breast, skin, and lip 
in cases in which these lesions have been 
studied and treated as the direct result of 
some local, followed by some general, de- 
terioration of the organism. 

In a former paper before this Society, 
and elsewhere, it has been pointed out that 
one of the striking differences between 
malignant tissues and normal tissues is the 
deficiency of the fat-soluble growth-pro- 
moting vitamins in the former tissues. In 
other studies with the tissue culture it has 
Ijeen .shown that differentiation is associated 
with the accumulation of certain lipoid sub- 
stances in tlie tissues. With the accumula- 
tion of these lipoid substances witliin the 
cells and the intercellular substances the 
ability of tliese cells to grow in a plasma 
culture decreases proportionately. If means 
are provided for the removal of these lipoid 
.substances, growth then intervenes readily 
in these same differentiated cells. Careful 
feeding experiments were then undertaken 
to determine the fat-soluble vitamin content 
of embryos of various ages. These e.xperi- 
ments indicate that the growth-promoting 
fat-soluble vitamin content of the tissues 
varies directly as the content of this growth- 
inhibiting lipoid substance varies in these 
same tissues (1) (2). 

That cancer may be the direct result of 
the removal of these fat-soluble vitamins 
from small areas of tissue in the body 
seemed, therefore, to be a logical conclusion 
from these experiments. In further proof 
of this idea it has been shown that certain 
lipoid solvents such as coal tar. etc., when 
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applied repeatedly to an area of tissue in 
certain animals, will induce a malignant 
growth. In later experiments Ernst, Jor- 
stad, and I were able to show that X-rays 
act in a similar manner. The coal tar evi- 
dently induces cancer in that it dissolves the 
lipoid substances and removes them from 
the tissues. X-rays act differently. They 
liberate the vitamins from the tissues and 
cells so that they can be taken up and re- 
moved from tissues b)’^ other cells of the 
organism (3). 

In still other experiments, I was able to 
show that an injury leading to an over- 
growth of cells might also produce these 
same changes (4) (5). The cells of the 
body wdien placed in a drop of plasma do 
not grow' at the expense of the plasma but 
at the expense of other cells in tlie culture. 
The plasma acts only to dissolve and remove 
the excess of lipoid inhibitor from about 
tlie cells. The border cells of a fragment 
of tissue brought thus in contact wdth the 
plasma grow' actively at the expense of the 
more central cells of the fragment. On 
studying more carefully the tissues most 
suitable for food for other cells, it has been 
found that for any group of cells to nourish 
other cells it is necessary that that group of 
cells shall contain an ample quantity of the 
fat-.soluble grow'th-promoting vitamin. 
Body cells are apparently dependent upon 
tliis lipoid for building the lipoid of their 
protoplasm. As these cells arc dejiendcnt 
for their growth upon fat and protein sup- 
jdied from e.xternal sources, so they are de- 
pendent also upon properly synthesized 
lipoids for the building of their protoplasm. 
These lipoids arc obtained as the fat-soluble 
vitamins of the food, and as they accumu- 
late in the intercellular substances tbev act 
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Stone spoke of this type of treatment. Leu- 
kemia responds more readily to the short 
wave length X-rays or radium than to the 
longer wave length type of radiation. The 
response to treatment depends on the size, 
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difficult to determine, but, as Dr. Butler 
brought out, over-treatment may do as much 
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more difficult to obtain. 
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the myeloblasts constitute a good inde.v to the 
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which is believed to be due to a lack of Vita- 
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from epilepsy. He found that when they were 
fed a diet nearly completely lacking in Vitamin 
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ing paresis. However, their study points the 
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in cases in which these lesions have been 
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some local, followed by some general, de- 
terioration of the organism. 

In a former paper before this Society, 
and elsewhere, it has been pointed out that 
one of the striking differences between 
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deficiency of the fat-soluble growth-pro- 
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of embryos of various ages. These experi- 
ments indicate that the growth-promoting 
fat-soluble vitamin content of the tissues 
^ aries directly as the content of this growth- 
uihibiting lipoid substance varies in these 
same tissues (1) (2). 
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'P'^'d solvents such as coal tar, etc., when 
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applied repeatedly to an area of tissue in 
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growth. In later experiments Ernst, Jor- 
stad, and I were able to show that X-rays 
act in a similar manner. The coal tar evi- 
dently induces cancer in that it dissolves the 
lipoid substances and removes them from 
the tissues. X-rays act differently. They 
liberate the vitamins from tlie tissues and 
cells so tliat they can be taken up and re- 
moved from tissues b}^ other cells of the 
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In still other experiments, I ivas able to 
show that an injury leading to an over- 
growth of cells might also produce these 
same changes (4) (5). The cells of the 
body ivhen placed in a drop of plasma do 
not grow at the expense of the plasma but 
at the expense of other cells in tlie culture. 
The plasma acts only to dissolve and remove 
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the cells. The border cells of a fragment 
of tissue brought thus in contact with the 
plasma grow actively at the expense of the 
more central cells of the fragment. On 
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found that for any group of cells to nourish 
other cells it is necessary that that group of 
cells shall contain an ample quantity of the 
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Body cells are apparently dependent upon 
this lipoid for building the lipoid of their 
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plied from e.xternal sources, so they are de- 
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late in the intercellular substances thev act 
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to inhibit growth and induce differentiation 
in these cells (6). 

Abnormal stimulation of a tissue or a part 
leads to the use of much of the excess of 
this vitamin for the building of new cells 
and removes it from the intercellular areas. 
Lesions are thus produced which are quite 
similar to those produced by X-ra 3 's and 
coal tar. 

From the latter observ'ations it became 
evident, therefore, that any repeated injur}' 
leading to growth and repair might exhaust 
tliis tissue of its normal growth-inhibiting 
lipoid and produce a typical precancerous 
area. Any break in the normal hormone 
balance in the organism might also excite 
abnormal growth in an organ or tissue and 
eventually lead to the same changes. 

A SYSTEMIC FACTOR 

In a further careful study of the action 
of coal tar it was noticed that, when coal tar 
is applied to the skin of an animal, the 
animal suffers not only from the local irri- 
tating effect but also from a general sys- 
temic deterioration which ma}' be the result 
of a general decrease in fat-soluble vitamin 
content of the animal (7). It suffers a 
true cachexia not different from that seen in 
cancer. In mice, this cachexia always pre- 
cedes the development of cancer. In rats, 
a cancer rarely ever develops. The rats, on 
the other hand, die sooner or later in cach- 
exia after the beginning of the application 
of the tar. The same is true of the rats 
treated with X-raj's. 

We wondered then whether there might 
not be a systemic factor as important as the 
local factor in the development of cancers. 
About this time it was our good fortune to 
make an obsen'ation which not onl}' indi- 
cated that this might be the case, but that 
this cachexia might be produced also by 
conditions quite different from tliose induc- 
ino- the local lesion. A member of tlie 


laboratory staff decided to place herself on 
a deficient dietary. She chose chopped 
meat and vegetables as food. This food 
she boiled twice, pouring the water off after 
each boiling. She knew that she had a very 
small tumor under the skin of her arm 
wdiich had come after an injection of 
camphor in oil eleven years previously. She 
had forgotten, however, about this tumor. 
After three weeks on tlie above diet this 
tumor was as large as a walnut and she 
could not move her arm. A good dietary, 
including ample butter fat and cod liver oil, 
restored this tumor to its former size in 
one week. We removed it and found it 
to be a typical camphor oil tumor (8). 

It was these facts which led me to believe, 
therefore, that spontaneous cancer might 
be due always to two factors, a local lesion 
and a general drop in the nutrition of the 
whole. This idea seems logical because it 
is most unlikely' tliat any cell or group of 
cells can develop sufficient energy to over- 
come the energy of the cells about them in a 
normal organism unless these cells hare suf- 
fered a preliminary' period of growth and 
adaptation." On the other hand, if these 
cells about them are injured first, so that 
their resistance is lowered, then this growth 
might take place most readily. It had thus 
become of interest to study cancer cases 
more carefully' with this idea in view. 

EARLY STUDIES OF CANCERS IN MAN 

After beginning a study' of cancer cases 
in California in 1928, we appreciated tliat 
such a study might be most productive o 
results because very' few such studies had 
been made. Hysteria among the laity' had 
led the phy'sician to rush madly' for some 
means to treat the cancer. He had e.x- 
pended his energies almost entirely upon 
finding some new means of removing or 

^Transplantable tumors are well developed spontaneous 
cancers and_ their ability to continue growth in normal parts 
increases with each succeeding early transplant. 
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destroying this gro\Yth, and had forgotten 
all about tlie other ailments from which 
these patients might be suffering at the same 
time. 

While all of our studies have indicated 
that nutritional disturbances are at the bot- 
tom of cancerous processes, there is no 
reason to believe that tliese nutritional dis- 
turbances are caused always by a lack of 
food. In fact, the American public as a 
whole is well fed, except perhaps for a cer- 
tain lack in certain fat-soluble vitamins. 
This latter deficiency is not so striking, how- 
ever, as many authors would lead us to be- 
lieve. 

As must be pointed out clearly here, how- 
ever, the nutrition of a patient is determined 
not alone by his food intake but also bj'^ his 
ability to use this food. V arious toxic 
conditions may prevent the proper utiliza- 
tion of any dietary. I have had many^ 
anemic patients come to my office for advice, 
telling me that tlrey have adhered strictly to 
a good dietary^, witliout results. The re- 
moval of a single dead and abscessed tooth 
nas sufficient to cure many^ of these patients 
uithin a few weeks. An infected but sy^mp- 
tomless tonsil, appendix, or gall bladder may' 
bar e been the offending agent in other cases. 

CAXCCR .\ SYMPTOM OF SYSTEMIC AND 
LOC.VL DETERIORATION 

M'ith these particular ideas in view, I 
reported the first 43 cases studied (9). I 
reported these cases because the results were 
striking and it had been stated tliat cancer 
ce\ clops often in otherwise normal indivi- 
^ "A s. Ill each of tlie 43 cases I found tlie 
cancer de\ eloping not only on a previously' 
■\Ming lesion but always after the patient 
W'l suffered first from a definite disturb- 
‘•• 0 ten quite distant, which caused a 
(It ti k^'rcral nutrition. In only eight 
'Csc cases could I account for the drop 


in the general nutrition by' deliberate or 
forced starvation: the remainder were well 
fed. Their cachexia had developed from 
other causes. Dead and abscessed teeth 
could have accounted for tlie cachexia in 22 
of these cases ; poor dietary' in the treatment 
of diabetes accounted for the cachexia in 
two other cases. In eight cases there was 
a recurrence of tertiary' syphilis, together 
with dead and abscessed teeth. Starvation, 
with gastric disturbances lasting over two 
y'ears, was present in two cases of gastric 
cancer. Chronic prostatitis, with arthritis 
and chronic tonsilitis and a kidney lesion, was 
present in two cases. The local lesions in 
these cases were found in the breast, 
stomach, skin, lip, tongue, cervix, uterus, 
and intestines. The cause of tliese lesions 
could be traced to chronic infections, hor- 
mone imbalances, mechanical injuries, the 
use of alcohol, tobacco, etc. 

TUMORS OF THE BREAST 

In this same former publication (loc. df.) 
I had pointed out that the original breast 
lesion in eight of the twelve breast cancers 
developed along ivitli an existing endocer- 
vicitis. The other four cases traced their 
cancers to accidents of nursing. A more 
careful study of the history of tlie last four 
cases has now revealed the fact that they 
were also suffering from an endocervicitis 
at the time of the development of the called 
breasts. In none of these cases did cancer 
develop, however, until they had first suf- 
fered from abscessed teeth and the general 
cachexia resulting from them. 

Fifty-four more tumors of the breast 
have now been added to this series of breast 
tumors. Among these there were 28 cases 
of carcinoma of the breast, representing 
only cases which I was able to see in the 
office or in the clinic and upon which I was 
able to make a most careful physical e.xam- 
ination and from whicli I was able to obtain 
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a complete history. The remaining 26 pa- 
tients had benign lesions in their breasts. 

Out of the 26 cases of benign breast 
tumors now carefully studied, there were 
two cases with fibrous breasts, the lesion 
being bilateral in each instance. They oc- 
curred in unmarried women of the t}’pe who 
do not marry. These patients were also 
suffering from a degeneration of the 
uterus, with small fibroids. The breast in 
one of these cases was removed, and was 
found to be composed of a solid mass of 
hyaline connective tissue in which only a 
few of the larger ducts had persisted. Near 
the nipple of this breast was a large area 
of calcification (quite typical Iwne forma- 
tion), the whole resembling very much the 
calcified th 3 ’’roids seen in certain types of 
goiter. The uterus in the other case was 
removed on account of a bleeding submu- 
cous fibroid and a vaginitis and cervdcitis. 
The operation was performed in Februarj', 
1930. The breasts had softened ver}' de- 
cidedly by the following September, but 
tliey ha^'e not healed completely. 

There were two cases of multiple lumpy 
breasts in unmarried women 32 and 35 years 
old, respectively, both of which had shown 
marked symptoms of undeveloped thyroids, 
dysmenorrhea, and some vaginal discharge. 
One of these patients developed a small 
goiter three years ago and is now showing 
more definite sj^mptoms of h)'pothyroidism. 

There was a case of diffuse adenomatous 
degeneration of both breasts and one case of 
intracanalicular adenofibroma, with one 
small cystic adenofibroma. In this latter case 
both lesions existed in one breast. The 
woman is a large, moderately fat, thyroid 
type, with some evidence of a previously 
existing specific endocervicitis. The former 
case of diffuse adenomatous change was in 
the breasts of an unmarried woman, aged 
44 suffering from a very definite endo- 
cervicitis, with excessi\-e menstruation at 
irregular intervals. Yaiether or not a 


specific infection existed in the uterus of 
this patient could not be determined. Be- 
fore the breasts were removed she had suf- 
fered little from the uterine condition, but 
had run a fever for three years which she 
had finally associated with the breasts. The 
uterine lesion then became quite active a 
)'ear after the removal of both breasts. 

The remaining benign lesions, 20 in num- 
ber, occurred in married women. She of 
them had never had children ; eight had had 
one child each ; tw'o had had one child each, 
and later one or more miscarriages; four 
had had two children each, with or without 
later miscarriages. Careful physical exam- 
ination of these women showed practically 
all of them to be healthy persons except for 
chronic endocervicitis. In each instance the 
patient gave a history of the uterine lesion 
having existed for several months, and 
often for several y'ears, before the appear- 
ance of the tumor in the breast. Six of 
these cases have now been operated on, each 
one of them showing the same type of 
lesion, classed as chronic cystic mastitis. 

This latter group of women, quite differ- 
ent from the other cases mentioned above, 
gave normal menstrual histories. Their 
trouble had come on after the development 
of an endocervicitis and in most instances it 
was possible to prove definitely that tiie 
uterine and cervical lesions were of specific 
origin. 

CANCER OF THE BREAST 

Most of tlie breast cancers developed in 
women who had carried tumors in their 
breasts for several months or y'ears before 
the onset of their serious trouble. Nine of 
those women were between the ages of 3a 
and 40 ; six were between the ages of 40 and 
50; eight rvere between 50 and 60; five were 
between 63 and 70. All gave very definite 
histories of chronic endocervicitis and in 
most instances this was evidently of specific 
origin. In four of the cases onh' did we 



burrows ; ETI01.0GY OF CANCER 


779 


believe that endocervicitis might have de- 
veloped othervvise, these having suffered for 
many years from chronic appendicitis and 
other intestinal lesions, which may' have ac- 
counted for the uterine infection. Besides 
these particular lesions, all these patients, 
except one, were suffering from dead and 
abscessed teeth; this latter case had degen- 
erate tonsils and chronic cholecystitis. There 
were degenerate tonsils in six of the other 
cases, and in two, there were dead and ab- 
scessed teeth and an active chronic appendi- 
citis and cholecystitis. In a third case there 
was one dead tooth, an active subacute and 
chronic appendix, and a gall bladder with 
stones. 

While the uterine lesion seemed to he 
important in the development of the precan- 
cerous lesion of the breast, there was no 
evidence to show that It played any impor- 
tant role in the development of the cachexia 
and the cancer itself. In more than half 
of the cancer cases the breast lesion had 
been carried for from ten to thirty-nine 
years It was only with the development of 
the deteriorating lesion, a lesion capable of 
causing marked cachexia, that the malig- 
nancy developed. 

effect or THE REMOVAL OF THE CERVIX 
.\XD UTERUS OR UTERUS ALONE ON THE 
PROGRESS OF BENIGN TUMORS 
OP THE BREAST 

The one case with chronic fibrous breasts 
roni which tlie uterus, tubes, and cervn'x 
were removed has been described above. A 
ustuict softening of the breast is now noted 
cr eight months. This patient had a 

P .isting raginitis, rvlnch is also improving 
at tin. time. 

nother patient, coming to the clinic in 

il'l-T>r^^' suffering from multiple 

I'ti 1 hinips in both breasts and an 

six children, 

’6 u" living and well, the oldest. 

‘ • youngest. 12. Tliere was also 



Fig l-A. Photograph showing a cancer in the 
left breast of a woman suffering from abscessed 
teeth and who had suffered for many years from 
chronic endocervicitis. 

a small fibroid in the wall of the uterus and 
one tooth with a root canal filling, but no 
abscesses. The uterus and dead tooth were 
remOA'^ed. The breasts have now healed 
after eight months, only one very indefinite 
area of induration persisting. 

Another patient tells me that she had car- 
ried lumps in her breasts for years, and that 
she had suffered also during that time from 
severe pehric distress. She says that opera- 
tive relief for the pelvic lesion led to the 
disappearance of the lumps in the breasts 
after four months. 

A woman, aged 32, with an active endo- 
cervicitis and a definite lump in her right 
breast, became well after ten days of med- 
ical treatment for the endocervicitis. This 
lump recurred, to disappear again with more 
medical treatment of the uterus. 

RESULTS OF REMOVING TEETH AND OTHER 
LESIONS ON THE TREATMENT OF 
CANCERS OF THE BRE.AST 

All patients Avith cancer of the breast 
coining for treatment have been studied 
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carefully for degenerate lesions, and, when very well. Her blood count is normal, 
possible, these lesions have been treated The cancer itself is apparently having no 
carefully before the cancer was considered, particular effect on her general nutrition. 
Our results have been exceedingly good. Two cases of early carcinoma of tlie 

Two patients with carcinoma had had breast developing in typical areas of chronic 
their diseased teeth removed at the time of cystic mastitis were examined in May and 



Figs. 1-5 and 1-C. Negative prints of X-ray films of a few of the abscessed 
teeth in the case shown in Figure 1-N. 


the development of the cancer. One was a 
typical case of Paget’s disease in a woman 
of 59, who had had eczema about the nipple 


for two years. I removed the breast and 
found a cancer of the duct, but no extension 
to the Ij'mph glands. The other patient had 
developed a cancer in her left breast thirteen 
Years previously. Her teeth had all degen- 
erated just previous to the development of 
the cancer. She had them removed just 
after the cancer developed. She had also 
had a partial treatment of the breast with 
X-rays, stopping because of roentgen sick- 
ness.* During the thirteen years the cancer 
has slowlv distorted the breast, but there 
had been no extension to the axilla, tlie 
lungs, or otlrer parts, 
have 


She has refused to 


’tlie breast removed because she feels 


September, 1928, respectively. The first pa- 
tient, aged 44, had noticed a lump m her 
right breast one year previously. During the 
following winter she began to suffer from 
fatigue. Recently the lump has grown anc 
pain and swelling have developed m her 
knees. She had two dead teeth with apica 
abscesses, an emphysema of the lungs \\i i 
chronic bronchitis, and arthritis o o 
knees. She suffered severely from uterine 
disturbances when her only child, now agec 
12, was born. However, the uterine lejon 
healed apparently a few years ago. 
trvo dead teeth were extracted and later the 
breast, together rvith the glands beneath t le 
pectoralis major, were removed, the muscles 
being left intact. This woman gained 20 
pounds during the next }’ear and her anemia 
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Fig 2-W ]\[ultiple carcinomas of the lower lip. 


cli'^appearecl, but the arthritis in her knees 
and the emphysema have remained about 
the same. There has been no evidence of 
any recurrence of the cancer, three }'^ears 
and three months after treatment. 

Tlie other woman, aged 69, had noted a 
decline two years previously while making 
^ trip around the world. In India she had 
several teeth removed. In May, 1928, she 
had a bridge constructed on two dead teetli 
"■hich showed no abscesses. Immediately 
•* ter this she became anemic and her right 
Jrcast began to cause her trouble. AVhen 
s-'eamination in September, 

• she had an area of well defined 
C'rnnic mastitis in the right breast. She 
suffered caking of this breast while 
>r. ing her first baby, thirty-nine years 
P iousI\ . Another child had been born 
'V \car.s after the first. She had suffered 
m \aQ-h,^j discharge from the time of 
paiic^"^^'- child until her meno- 

' ...p been no other pregnancies. 

I'^^'cnt refused to have her teeth re- 



Fig. 2-5. Same case as shown in Figure 2-A. 
Dotted line indicates the line of incision for the 
removal of two of the carcinomas. 

mot'ed and did not return again until Jan- 
uary, 1929, at which time she had more 
definite signs of cancer of the breast A 
radical operation was performed at once and 
an area of chronic cystic mastitis with can- 
cerous degeneration was found in the breast, 
but no glands were involved. In February, 
1929, she developed arthritis in five joints. 
Her teeth were given X-ray examination at 



Fig 2-C Photograph of case shown iii Figurc'- 
2-A and 2-B, taken four months later. The other 
carcinomas disappeared spontaneoiislj after removal 
of the abscessed teeth 
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Fig. 3. Photograph of rodent ulcer on the lower 
right eyelid. This ulcer disappeared spontaneously 
in three weeks after the removal of one dead and 
abscessed tooth. 


that time. All of them showed signs of de- 
generation. There were many deep pyor- 
rheal pockets, and there were apical ab- 
scesses on the two teeth supporting the 
bridge. These latter two were removed, but 
she refused treatment of the other teeth. 
Her rheumatism became better but her 
anemia persisted. She returned again in 
January, 1930, with twelve recurrent 
nodules in the skin of the breast. This area 
of skin was removed and radon seeds were 
planted in the tissue between the ribs; how- 
ever, four more nodules appeared within the 
next two weeks in other parts of the outly- 
ing skin. These were removed and the 
remaining teeth were extracted. Later, the 
denuded areas were covered with Thiersch 
o-rafts, the wounds healing well. Her let- 
t^er dated September 1, 1931. states that her 
anOTia has disappeared and that she has 

nnt felt SO well in years. 

The results have been excellent m all the 


other cases in which the degenerate lesions 
have been treated carefully. Two cases 
with dead and abscessed teeth, together with 
subacute appendicitis and gall-bladder dis- 
ease, have run a rapid course downwards in 
spite of all attempts to treat the breast 
lesion. It was not possible to do abdominal 
operations in these cases. 

Konig had looked upon chronic cystic 
mastitis as an inflammatory lesion. This 
view prevailed until the earlier writings of 
Schimmelbusch, who taught that it was not 
an inflammation but a tumor. Since that time 
more and more authors has'e taken this lat- 
ter view. In 1919, Pribram (10) pointed 
out a possible relation of this lesion to ab- 
normalities in the secretions from the sex 
glands. Later, Kuchens (11), in a careful 
histologic study of benign lesions of the 
breast, took a similar view, and more re- 
cently Taylor (12), in a review of 271 cases 
of breast tumors from the General Me- 
morial Hospital,’ has also come to the same 


conclusion. 

While many authors do not believe that 
all breast cancers arise in pre-existing breast 
lesions, in a study of over 180 cases m St. 
Louis, I (13) was able to find evidence of 
a previous chronic mastitis in every case. 
Besides these cases of carcinoma, many be- 
nign lesions were also studied. It was in 
this investigation that I was impressed } 
the similarity between tliese breast esions 
and goiters, as well as the lesions produced 
by coal tar and X-rays (14). It has alrea \ 
been shown that cancers of the thyroid arise 
probably always in pre-existing adenom. 
By e.xperiments we were able to show m 
h}T^''^timulation may act to remove tlie a 
soluble vitamins from a tissue as does 
tar. 

A careful study' of benign and malignan 
esions of the breast has shown that uterine 
esions exist in every' case. This uterine 
esion is not, however, responsible for the 
lancerous process, apparently' leading only 
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to induction of the formation of benign 
lesions. Cancer has developed in these 
cases only when they have suffered from 
cachexia related to other causes, and it is 
interesting that teeth have been apparently 



Fig 4-W. Basal-cell carcinoma which developed 
at the site of a boil on the right side of the neck. 


the most frequent cause of this later de- 
terioration (Figs. 1-A, 1-5, 1-C). 

studies of Cx\XCERS of the sicin of the 
f.\ce axd the neck and the lower lip 

This relation of abscesses of the teeth to 

the development of cancer is seen also in the 

study of cancers of the skin and lip. Of 

the 102 cases of cancers of the skin of the 

face, lx)dy, neck, and lips, abscessed teeth 

"ere present in every case. Chronic polypoid 

cliangch in the antrum were also present in 

two cases and chronic degenerate tonsils 

'ere present also in the remaining six cases. 

" all of those instances in which we harre 

fcmoved the offending lesions in the teeth, 

onsils, or elsewhere, a simple surgical re- 

'al of the cancer has led to quick healing, 

W w ithout visible scars. In other cases 

iich the patients have refused to have 

eitl f'^nsils, or other lesion removed. 

hav‘l scars or recurrences 

iii-fv- of these simple surgical 

luocedures. 


Radium seems to act differently in this 
regard. When we have not been allow'ed to 
have tlie teeth removed and have used ra- 
dium property for the removal of the can- 
cer, there has been no recurrence at the site 



Fig. 4-B. Photograph of the same patient shown 
in Figure 4-x4, taken four weeks later. The ulcer 
disappeared spontaneously, leaving only a small 
soft tumor to mark its site. 


of the lesion, but in most of tliese cases 
cancers have appeared in other parts of the 
skin within a few weeks or months. 

In most of these cases of cancer of the 
skin, senile keratoses have preceded the de- 
velopment of the cancers. Multiple boils 
have been the precursors in other cases, 
cancer developing finally in one of the boils. 
While most of these cancers have been 
basal-cell in type, a few typical prickle-ceil 
cancers have been seen and they have re- 
sponded as readily to this form of treatment 
as the rodent ulcers. 

Not only the cancers are easily cured 
after removal of the degenerate teeth or 
tonsils, but the keratoses also have disap- 
peared often. Removal of teeth, together 
with the administration of a small amount 
of cod liver oil, has caused the complete dis- 
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appearance of keratoses in a munber of 
cases. 

REMOVAL OF TEETH OR TONSILS WITHOUT 
TREATMENT OF THE CANCERS 

Having obtained these interesting results 
we tried, then, to see what the effect of the 


A man, aged 59, with recurrent boils on 
his neck, an infected and degenerate wisdom 
tooth, and other teeth with deep pyorrheal 
pockets, came for examination in Septem- 
ber, a cancer having developed in one of the 
boils (Fig. 4). The teeth were removed. 
The ulcer on neck has healed ; only a small 
soft superficial tumor in the skin marks 



Fig. S-A. Photograph showing a rodent ulcer on 5 .^ Photograph of the same man shown m 

the lower lip of a man 83 years old, with degenerate Fig„rc 5-^, four months later and after the tonsils 
tonsils and bilateral peritonsillar abscesses. A large aj,(j ulcer on the lower lip had been remoyca 
shallow ulcer on his upper lip does not show. ulcer on the upper lip disappeared spontan- 

eously. 


removal of the teeth or the tonsils might 
have on some of these cancers. A man 
tvith four superficial prickle-cell cancers of 
the lower lip and three remaining dead and 
abscessed teetli tvas treated by removing 
one of the cancers and the tliree teeth. The 
other cancers have disappeared without 
treatment (Figs. 2-A, 2-B, 2-C). 

One man, aged 83, -with a small early 
rodent ulcer on the lower eyelid (Fig. 3) 
and three remaining teeth, was treated by 
removing one abscessed tooth. Two of tlie 
three teeth were worn, but alive; the other 
wms abscessed. In three weeks the eyelid 
had healed. 


the site of the cancer after four wmeks 
(Figs. 4-A, 4-5). 

In another case with an associated sinu- 
sitis, the growth of the rodent ulcer ceased 
rvith the removal of tlie teeth but the ulcer 
had not healed after two years. It was re- 
moved later, witlr a good result. Several 
root fragments have been found recently in 
the jaw of this woman. 

In another case, a man of 82 ymars, there 
■were ulcers on both the upper and lower 
lips (Fig. 5- A). Degenerate tonsils, with 
discharging peritonsillar abscesses, rvere also 
present. The tonsils and the lesion on the 
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lower lip were removed. The lesion on the 
lower lip was found to be a degenerating 
rodent ulcer. The tonsils were found to be 
composed largely of dead hyaline material. 
The scar on the lower lip is scarcely visible, 
and the upper lip ulcer healed completely in 
six weeks’ time without treatment (Fig. 
5-/1). 

SUJIM.\RY .\XD DISCUSSION 


From the study of benign tumors and 
cancers of tlie breast we have come to be- 
lieve that these lesions are secondary always 
to degeneration of the sex glands. These 
primary lesions in the sex glands may be 
congenital or acquired. In women with 
abnormal development of their sex glands 
the breasts may degenerate completely: a 
fibrous breast, later undergoing hyaline de- 
generation and calcification ma)'^ be the re- 
sult. Taylor (loc. cif.), in his studies, notes 


this relation of fibrous breasts to degenera- 
tive changes in the sex glands and secondary 
se.\ual characters. In apparently normal 
women, acquired disease of the sex organs 
may bring about changes in the breasts. The 
fliange in the breasts in these cases is gen- 
erally a chronic cystic mastitis. Gonorrhea 
"as probably at the root of the trouble in 
the uterus in most of our cases with appar- 
ently previously normal sex glands. 

Tile histolog}" of the precancerous breast 
esions is not different from that seen in the 
Liroid gland, classed under the heading of 
.•,oitcrs. Tliese lesions are probably the re- 
of hormonal imbalances. The breasts 
” "muen suffer from stimulation and re- 
src^sion during each menstrual cycle. The 
1 cture which one sees in these breasts is, 

111 ^ 7 ^''”^ experiments, what one 

’ht It c.xjiect from over-stimulation or ab- 
Iki*!”'''' ^tiuiulation in any tissue of the 
U- Most of these changes can be repro- 
'ccc readily by coal tar or X-raj's. 

chan'*^ in the breasts induced by 

■ m the sex glands are not sufficient. 


however, in themselves, to induce a cancer- 
ous degeneration. Such breast lesions may 
exist and progress for years without any 
material harm to the individual. Cancer will 
develop in these lesions only when the nor- 
mal cells of the body without hav'e suffered 
from a sufficient lowering of their resistance 
to allow the breast cells to grow. 

It has been interesting to note that dis- 
eased teeth can cause such a lowering of the 
resistance of the body to the precancerous 
area. While it is possible that other organs 
undergoing the proper tj'pe of degeneration 
can produce similar cachexia or reduction in 
the resistance of the body cells to the pre- 
cancerous lesions, the teeth apparently are 
most often at fault in the cases of cancers of 
the skin and breasts. Similar cachexias 
may also be produced by coal tar, other 
lipoid solvents, deficient food, etc. Since 
we have paid particular attention to the 
proper treatment of such offending tissues 
we have had most excellent results in the 
treatment of breast cancers, cancers of the 
lower lip, even when the neck is involved, 
and cancers of the skin (3). 

CONCLUSIONS 

1. Tumors of the breast have been 
associated in each instance with uterine 
lesions. 

2. In normal women tlie most common 
benign tumor is chronic cystic mastitis. In 
a large percentage of these cases gonorrhea 
may har'e been the immediate offending 
agent to the sex glands. 

3. The lesions produced in the breast in 
association with the uterine lesions have 
always been precancerous in nature. Cancer 
develops in tliese lesions of the breast only 
after the organism has suffered from a 
specific cachexia from other causes. 

4. Dead and abscessed teeth have been 
most frequently associated with these de- 
teriorating states (cachexias) necessary for 
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the development of the cancers of the 
breasts. 

5. Dead and abscessed teeth have been 
frequently associated with cancers of the 
lips and skin and evidence is given to show 
that they may be the immediate exciting 
cause of cancers of these tissues. 

6. Whether other tissues showing simi- 
lar degenerative changes may also produce 
the same effects as the dead teeth has not 
been determined. 

7. Removal of the teeth alone has led 
to the spontaneous disappearance of cancers 
of the lips and skin in a few instances. 

8. In several cases, senile keratoses have 
disappeared completely after the removal of 
abscessed teeth and the use of a good 
dietary. 

Author’s Note: Since this work was presented a 
most careful study of over 100 cases of cancer in 
Organs and tissues other than the skin has shown 
no relation between these cancers and diseased 
teeth. Diseased teeth are frequently present in cases 
of cancer of the tongue (an endodermal structure). 
Removal of the teeth has had no effect on the prog- 
ress of the cancers of this organ or cancer in vari- 
ous other internal organs. The teeth (true ecto- 
dermal structures) seem to be related only to the 
development of cancers of the skin and skin appen- 
dages (breasts). 
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DISCUSSION 

Dr. E. C. Ernst (St. Louis) ; We all real- 
ize that cancer is, after ail, a problem or com- 
plication of diseases rather than a single en- 
tity. We must be cautious, therefore, not to 
lean solely in one direction or to consider one 
phase only of the problem of cancer. This is 
especially true ivhen the question of treat- 
ment, either by X-ray, radium, surgerj'. or 
medical methods, is to be given consideration. 
We must view the problem from a broad, 
practical, general viewpoint, and above evei)'- 
thing else be physician first and last. This is 
certainly true from the treatment standpoint 
in early and late cancer. The general phys- 
ical condition of the patient is important to the 
extent that the local condition may' be influ- 
enced thereby', but ive must not rely' too much 
On such indirect influences, lest the cancerous 
lesion develop bcy'ond the reach of local meth- 
ods of eradication. 

I was interested recently to see the trend 
of studies in this direction throughout various 
parts of the world, particularly in the work 
of Dr. Handley. He emphasized the sugges- 
tive relationship of tuberculosis to cancer ; but 
he emphasized tuberculosis not as a specific 
lesion but tuberculosis as a disease, partic- 
ularly chronic granuloma — the scar, as you 
know, of a tubercular lesion. Frequently' such 
lesions occur in infancy, but Dr. Handley' em- 
phasizes the point that during adult life some- 
thing happens in the metabolism of the in- 
dividual and this tubercular lesion springs 
into carcinoma. On the other hand, of course. 
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we know that carcinoma is not so infrequent 
in lupus, but lupus is a tuberculosis of the 
skin. From all angles, we have to go for- 
ward with caution in treating only the general 
condition of the patient or the infection, with- 
out giving due consideration to the necessary 
other local treatment. We all know that the 
cancer cell is more or less a living parasite, 
and we have observed, I am sure, that cancer 
is intimately associated with chronic infections 
and also particularly with lymphatic obstruc- 
tions. Clinical research in this direction is 
worth while. We must appreciate that chronic 
inflammatory lesions do play a part; also, the 
question of lymphatic obstruction is a factor. 
Lymphatic block, or lymphangitis, as we 
know, has a relationship to definite diseases — 
tuberculosis, syphilis, pyogenic infections, and 
many of the agents which we formerly' consid- 
ered to be the irritants of cancer. 

I feel, however, that we must be very' cau- 
tious not to give too much consideration to any' 
one phase of treatment of cancer. We must 
continue to be physicians first of all, and con- 
tinue to give due consideration to the general 
condition of the patient, but always keep in 
mind the cure of the cancerous lesion prompt- 
ly and effectively by the most direct and safe 
route. Future cancer treatments should con- 
tinue along rather broad lines, but we must 
frequently stop, look, and listen. 

J. kl. Martin (Dallas, Texas) ; The 
Loctor s paper is extremely' radical, to my' way' 
of thinking. I am in accord with the practice 
of dealing thoroughly' with every' part of the 
uiman system, once a cancer has developed. 

the teeth are bad, they' should be treated or 
removed. It has been my' experience that, 
once a cancer has developed, any'thing you 
niay do to effect a cure must have for its ob- 
ject complete destruction of all tissue involved. 

CiPM (Los Angeles, 

•. • I\ hen I was working with Dr. 
• ncy at the Mayo Clinic, I was much im- 

cas sepsis of these cancer 
'^^"-h so that I often wondered if 
dic'''^ some relationship between the 

sepsis. However, when we 
P o consider, nearly all these patients are 


at an age when oral sepsis is common, because 
few persons have mouths in good condition 
after the age of fifty'. So I believe, as Dr. 
Martin has said, that these patients should be 
put in the very best of condition when they' 
are suffering with such a serious disease as 
cancer. I have seen in one patient an epitlie- 
lioma of the face, a cancer of the breast, and 
a definite epithelioma of the vulva — the patient 
died of the latter. This case was certainly not 
one of metastasis, so one wonders as to the 
etiology' when one finds three definite malig- 
nancies in one patient. 

So far as the endocrine glands are com 
cerned, I find very many' of these patients are 
obese, and recently' I found that one of my pa- 
tients weighing two hundred and forty' pounds, 
with a carcinoma of the fundus, had a basal 
metabolism of minus 22. I believe that if 
more work is done along this line, we may 
find that the endocrines play' a very' important 
part in the development of cancer. 

Dr. Burrows (closing) : I did not use ra- 
dium or X-rays in most of these cases. To 
rule out any unknown effect of radium or 
X-rays, I removed as many' of these cancers 
as possible by' surgical methods. I developed 
a punch method to remove cancers from the 
face, so that visible scars would not remain 
to mark the site of the operations; on the 
body, the ordinary' surgical procedures were 
used. The only' patients receiving radium and 
X-ray'S were those who either refused to have 
their focal lesions treated or who had lesions 
which could not be treated. I have found that 
a large dose of radium generally' prevents a 
recurrence of tlie cancer at the site of its re- 
moval, where the knife fails. In many' of the 
cases I have used radon seeds. The super- 
ficial skin cancers are treated better by apply'- 
ing the radium to the outside. 

In those patients whose focal lesions were 
not treated, no matter what the method used 
for removing cancers, they have recurred 
sooner or later either at the previous site or 
elsewhere. 

I feel quite certain that few physicians are 
paying any attention to lesions other than the 
cancer in most of their cancer cases. I have 
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examined man)'^ cases of recurrent cancers of 
the skin and breast and have found practical!}’ 
all of them to be suffering from focal lesions 
of long standing, the most common being ab- 
scessed teeth. Cancers in other organs are 
rarely associated with this type of focal infec- 
tion. When such abscessed teeth are present 
I have often had great difficult}' in persuading 
the patient to have them treated. He and his 
dentist wish to save the teeth. Again, I have 
found that abscessed roots are often left after 
the extraction of the teeth; such roots have 
been found in about 10 per cent of the cases. 


For this reason I have X-ray films made of 
the gums after extractions, as well as the gums 
of all patients whose teeth have been extracted 
at an earlier time. 

It should be mentioned here that I have 
found no evidence to show that removal of 
the teeth has any effect upon cancers otlier 
than those of the skin or skin appendages 
(breasts, lips, etc.). Removal of the teeth in 
cancers of the tongue or other internal organs 
has had no effect. Diseased teeth have been 
related only to cancers of ectodermal origin 
in the series of cases I have studied to date. 


WHITE HOT PLATINUM IS NEW 
LIGHT STANDARD 

Molten platinum, precious metal, shining 
with heat, gives the world its best standard of 
light with w'hich to compare the brightness of 
lamps or stars. At the Bureau of Standards, 
Washington, D. C., four physicists have pro- 
duced this new light standard. Using an idea 
suggested by Dr. G. K. Burgess, Director of 
the Bureau of Standards, and his associate, tlie 
late Dr. C. W. Waidner, the platinum light 
standard was tested experimentally by Dr. 
H. T. Wensel, William F. Roeser, L. E. Bar- 
brow, and F. R. Caldwell of the Bureau’s staff. 
A flame of standard type, burning fuel at a 


known rate, has been used in the past as a 
standard, but its brilliance varies with changes 
in atmospheric conditions. 

Platinum, pure to one part in 30,000, is 
fused electrically in crucibles of thorium oxide. 

Comparisons with its light are made when 
the platinum is melting or freezing. Its tem- 
perature then is about 3,200° Fahrenheit. 
Light produced under these circumstances is 
remarkably constant. Reproducibilitj' is of 
first importance for a standard, and the values 
of the platinum standard are repeatable to a 
tenth of 1 per cent. The precise value of the 
new light standard is 58.84 international foot 
candles per square centimeter . — Science Sen'- 
icc. 



FIRST ROENTGEN EVIDENCES 


By OTTO GLASSER, Ph.D., Qeveland Clinic, Cle\'ela'nd, Ohio 


I N an excellent treatise, Dr. Sanford 
Withers, of Denver, recently described 
in detail in this Journal “The Stor)'’ of 
the First Roentgen Evidence.” 

The first days after the discovery of the 
neiv science of roentgenology comprise a 
chapter of romantic interest. The introduc- 
tion of X-ray plates at the court trial in 
Denver, described by Dr. Withers, has also 
been mentioned recently from information 
gathered from the “Electrical Engineer,” 
New York (Dec. 23, 1896, XXII, 655) and 
“Electrical World” (December 19, 1896, 
XXVIII, 759), in my book just published 
hy Springer, Berlin, on “W. C. Roentgen 
and the Flistory of the Roentgen Rays,” to- 
gether with similar incidents which ante- 
dated the Denver trial. 

A case which was described in detail on 
March 20, 1896, in the “British Journal of 
Photography” (XLIII, 179) and in June in 
the British Medical Journal” was com- 
mented upon in American journals as early 
‘IS April, 1896 (“Literary Digest,” April 11, 
1S96, XII, 707, and “Electrical Engineer,” 
New York, June 10, 1896, XXI, 622). The 
Literary Digest” wrote, for instance, un- 
<er the title: “The Neiv Photographv in 
Court”: ■ 


I'l ''^*^*^''^®ting and novel case, in which 
m X-rays practically decided the point, 
"as tried by Mr. Justice Hawkins and a spe- 
q?. Nottingham the other day, says 

'e Hospital, London. Miss Ffolliott, a 
aresciue and comedy actress, while carry- 
’s out an engagement at a Nottingham the- 
• er carl) in September last, ivas the sub- 
of an accident. After the first act. hav- 
'h to ^0 and change her dress, she fell on 

in I to the dressing-room 

■ ' ’iijurcd her foot. Aliss Ffolliott re- 

tli'r. nearly a month, and at 

‘■•’Hi of that time was still unable to re- 


sume her vocation. Then, by the advice of 
Dr. Frankish, she was sent to University 
College Hospital, where both her feet ivere 
photographed by the ‘X-rays.’ The nega- 
tives taken were shown in court, and the 
difference between the tivo was convincingly 
demonstrated to the judge and jury. There 
was a definite displacement of the cuboid 
bone of the left foot, -which showed at once 
both the nature and the measure of the in- 
jur)^ No further argument on the point -was 
needed on either side, and the only defense, 
tlierefore, was a charge of contributor}- 
carelessness against Miss Ffolliott. Those 
medical men who are accustomed to dealing 
with ‘accident claims’ — and such claims are 
now A’^ery numerous — will perceh-e how 
great a service the new photography may 
render to truth and right in difficult and 
doubtful cases. If the whole osseous sys- 
tem, including the spine, can be portrayed 
distinctly on the negative, much shameful 
perjury on the part of a certain class of 
claimants, and many discreditable contra- 
dictions among medical experts, will be 
avoided. The case is a distinct triumph for 
science, and shows how plain fact is now 
furnished with a novel and successful 
means of vindicating itself with unerring 
certainty against opponents of every class.” 

The presentation of the neiv “wonder pic- 
tures” before a solemn court had, of course, 
Amrious effects. Not everybody Avas to be 
convinced immediately of the great value of 
such pictures for court procedures, and 
“some amusing remarks Avere made,” said 
the “Journal of Photography”: “On the de- 
fendant’s counsel telling one of the Avitncsses 
that he ought to have scientific evidence as 
to the value of the rays, Mr. Justice HaAV- 
kins remarked, ‘You might send a man to 
the lunatic asylum, you knoAV, by photo- 
graphing his head.’ One of the barristers. 
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looking at the photographs, asked, ‘Is this 
the Trilby?’ etc. Evidently the ‘New Pho- 
tography’ was treated with a certain degree 
of levity on its first appearance as a witness, 
by gentlemen of the long robe.” 

Another English case, in which X-ray 
plates were used as evidence, was described 
on July 17, 1896, in the ‘‘British Journal of 
Photography” (XLIII, 461), under the 
title “A Count}' Court Judge and the Roent- 
gen Rays.” 

“At the Liverpool County Court on Mon- 


very important application of the X-ray ^Yill 
be in connection with expert testimony in 
the court. Court records contain numerous 
cases in which the X-ray would have been 
of great service. Already it has been used 
for this purpose . . . Figure 90 shows a pic- 
ture of the knees of a person which is likely 
to find its way into court. The patient was 
thrown down with violence in a trolley-car 
accident more than a year ago, and has suf- 
fered more or less ever since. An exposure 
was first made of the injured knee only and 


day, during the hearing of an action under afforded no positive evidence of the seat or 
the Employers’ Liability Act, in which a degree of the injury. By resorting to tlie 
dock laborer claimed £150 damages for per- comparative method, a picture of both knee.': 
sonal injuries, the plaintiff’s counsel pro- was obtained (Fig. 90) which showed that 
duced trvo photographs of the injured arm, the upper portion of the large bone of the 


taken by means of the roentgen rays. He 
proposed to use these photographs as evi- 
dence. The defendant’s counsel objected, 
stating that he had no reason to believe that 
Dr. Buchanan, of the University College, by 
whom the photographs had been taken, was 
competent to produce reliable radiographs 
by the nevv process. Judge Shand replied 
that, from all he had read concerning the 
process, he believed that he himself should 
be able to take photographs by this method, 
providing he had the necessary apparatus. 
Dr. Buchanan agreed, stating that the pro- 
cess was perfectly simple, and could be car- 
ried out by anyone. Judge Shand felt com- 
pelled to admit the authenticity of the pho- 
tographs, but stated that the question as to 
their value must be discussed by the defend- 
ant’s counsel and the jury. When the pho- 
tographs were produced, they showed clear- 
ly the injury which had been done to the 
bone of the plaintiff's arm and the jury' 
awarded the plaintiff £60 damages.” 

The New York physician, William J. 
Morton, who was an enthusiastic X-ray pio- 
neer, repeatedly called attention to the im- 
portance of X-ray pictures for expert testi- 
mony in his book, “The X-ray,” which was 
oublished by the American Technical Book 
Co on September 1. 1896. He states: “A 


leg below the knee was nearly three-quarters 
of an inch wider in the injured knee than in 
the normal one. This was doubtless due to 
fracture and subsequent growth of bone. 
Such a picture is vert' convincing and would 
be sure to have great tveight with a jury. 

'‘Note: The original X-ray negative of 
Figure 90 is now a court record and it is 
impossible to obtain possession of the same 
to make a half-tone reproduction until the 
case is settled. The picture will be repro 
duced in future editions of this work as soon 
as the original negative can be obtained. 

At about the same time the “Journal of 
the American Medical Association” (July 
18, 1896, XX VH, 168) reported the use of 
X-ray plates in a trial in the French city of 
Nancy, as follows: “We note that at the 
trial of an action for damages at Nancy, m 
France, the surgeon who had charge of the 
injured plaintiff was accused of having 
caused the damage by mistaking a disloca- 
tion for a fracture. The accusation was sus- 
tained by producing in court a Roentgen 
photograph which showed clearly the bones 
in the dislocated position without a frac- 
ture.” The physician lost the suit. 

An interesting use of X-ray pictures in a 
case of attempted murder was also described 
in the English “Journal of Photography.” 
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toward the end of the year 1896 (“British 
Journal of Photography,” Oct 23, 1896, 
XLIII, 683). 

“Henry Goodwin was again brought up 
last week at the Salford Police Court, and 
charged before Mr. R. Hankinson and Mr. 
Alderman Jenkins with burglary and at- 
tempting to murder Mr. Israel Rosenblum, 
merchant, Northumberland Street, Higher 
Broughton. Prisoner was remanded for an- 
other week on the application of Chief De- 
tective Inspector Lyogue, who said there 
was now a likelihood of Mr. Rosenblum’s 
recovery, but he would not be in a fit state 
to attend court for two or three weeks. In 
the covwse of an interview, Dr. Waimsley, 
the medical attendant of Mr. Rosenblum. 
stated that his patient had been radiographed 
hy Mr. Chadwick, of St, Mary’s Street, and, 
as the result of the process, the bullet was 
discovered in the chest. An operation with a 
view to its e.vtraction will be made in the 
course of a few days.” 

The alacrity with which the medical and 
the judicial professions quickly took up the 
new discovery of Roentgen and made use of 
It as evidence in court trials is remarkable, 
it IS little to be wondered at, then, that per- 
sons less concerned with the real truth 


looked into this use of the X-ray for more 
or less fraudulent purposes. On August 8, 
1896, the “London Standard” carried the 
following advertisement: “The New Pho- 
tography. — Owing to the success Mr. Henry- 
Slater has personally achieved with the New 
Photography, he is prepared to introduce 
same in divorce matters free of charge. Of- 
fices No. 1. Basinghall Street, City^” 

Just how the roentgen rays could be used 
for the purpose of clearing up divorce mat- 
ters was not explained, but a theory about 
the matter was produced Iw the editor of the 
“Electrical Engineer,” New York (XXII. 
253), who wrote on September 9, 1896: 

“Mr. Slater, as a detective, is evidently 
up to date. We presume he uses the X-ray 
to discover the skeleton which every" closet 
is said to contain. Ability to do the detective 
act without squinting through a keyhole is 
regarded, evidently, as one of the recom- 
mendations of the rays, which themselves 
prefer darkness rather than light.” 

It is probable that the foregoing list of 
first roentgen evidences could be increased. 
These evidences form an important part of 
the general romantic and enthusiastic recep- 
tion of the discovery made bv Wilhelm Con- 
rad Roentgen. 



ULTRA-VIOLET IRRADIATION IN THE TREATMENT OF 

FRACTURES 

By PROF. PONZIO, Director of the Mauriziano Radiological Institute of the Hospital 

Humbert I, Tubik, Italy 

Translation by E. T. Leddy, Af.D., Rochester, Afinnesota 


T he numerous experiments carried out very important in processes of osseous re- 
during the past few years have served pair; defects in the bone may result. Oga- 
to clarify many problems in human wa, Huepper and others have shown tltat in 
metabolism, especially those of the pathol- parathyroidectomized animals the consolicia- 
ogy of callus formation. Many causes are tion of the callus is greatly delayed and may 
known for the failure of normal healing of in some cases not take place at all. 
fractures: among them are faulty juxtapo- Analogousl}”, the condition of vitamin 
sition of the fragments, due to imperfect re- balance is of great importance in the beha- 
duction of the fracture or interposition of vior of callus. Israel and Frankel have 
soft parts. There are other causes due to shown experimentally that a diet deficient in 
changes in organic equilibrium which may Vitamin C may produce a marked delay in 
impede or retard osseous consolidation in ossification of callus, whereas the adminis- 
cases which, in themselves, seem favorable tration of this vitamin in excess was of great 
for healing. When these occur, it is possible value in consolidating a callus (Schilo- 
to establish the cause of non-union in many wrew). The use of antirachitic Vitamin D 
cases, and at times to predict it, especially may have a favorable effect, as was shown 
when an infectious process can be suspected, by Ferrero in rabbits treated with irradiated 
either a local or a general one, and particu- stearin, which contains a high percentage of 
lari}’" one of a tuberculous or syphilitic na- antirachitic vitamin. In this field, however, it 
ture ; but in others the cause is more com- is not possible to draiv definite conclusions, 
plex, and depends on trophic changes con- as many of the experiments are incomplete or 
cerning which we have only an imperfect insufficient to establish finally in what forms 
knowledge. At present, much attention is and to what degree antirachitic vitamin ma\ 
being directed to those cases in whom the be effective. And this is easily understood, 
absence or retardation of callus has no ap- as in many cases we do not know the mech- 
parent cause, or is associated with changes anism underhung many of these bone d\s- 
in those internal secretions which govern trophies, nor do we know exactly' the nature 
calcium metabolism, or with vfitamin defi- and the properties of the vitamins. Never- 
ciencies, or with osteomalacia, or other af- theless, modern practice advises in cases of 
fections more rare but of no less importance, slow callus formation the use of calcium 
The experiments of Israel, Hintze, and preparations of various composition, with 
Katzenstein have shown conclusively the im- the idea of bringing into the body substances 
portant role which the internal secretions which will re-establish such an endocrine 
may play in calcium metabolism in frac- balance as to give to the tissues the greatest 
tures, in that they showed clinically and ex- aid in the processes of osseous repair, 
perimentally' that an altered ovarian func- Recent experiments of Schultzer and M. 
tion produced marked changes in the con- Clevdon on phosphorus and calcium metal)- 
solidation of osseous callus. The function olism in animals on a fixed diet, but irradi- 
of the parathyroids has been show n to be ated with ultra-violet or given irradiated 
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oils, liave shown tliat the initial figure for 
calcium was doubled after treatment; simi- 
larly, the experiments of Lesne, Turpin, and 
Zirive on white mice irradiated with ultra- 
violet showed that the level of organic cal- 
cium was raised markedly. Springer and 
Taradieu have confirmed these experiments 
and conclude tlmt ultra-violet radiations 
have a cutrophic action manifest all over the 
body, hut especially in their ability to raise 
the total calcium level. This action, accord- 
insj to Mouvriquand, Bcrnheim, and Teo- 
halt, is present more or less throughout the 
whole range of the ultra-violet radiations. 

The investigations of Huldschinsky and 
Sachs, Worringer and Zehnter were carried 
out on blood calcium in spasmophilic pa- 
tients who had ultr.a-violet tre.atment. They 
showed that, after this actinotherapy, there 
was a rapid increase of calcium in the blood, 
50 that it reached normal in a short time and 
remained at a normal value. Similar 
changes were noted by Ferri in the spinal 
fluid of spasmophilic patients after ultra- 
'iolet treatment. Actinotherapy is, there- 
fore, of great importance in re-establishing 
the calcium balance in cases of spasmophilia. 

Retailed experimental observations have 
5>o\\n that ultra-violet produces an immedi- 
ate c.alcemia which is due, according to 
Lraus and Zondek, to a rise of the hydrogen 
U'n concentration of the blood. This calce- 
">'c state, according to Atzlcr and Gunther- 
uuan, is produced cither by a direct 
ac ion of the ultra-violet or by an indirect 
cc r asodilatation and greater circuka- 
'“^^'''1}'- This hyperemic stage is fol- 
f fixation of calcium 

irC .fl’^^lfl’cirus. probably because of the 
' ''Ution by ultra-violet rays of the cho- 

to \v" 'flood ; and this is, according 

\'it' '’"''os'^ocniation of it into 

' 'tamm D. 

i.'; calcium in the Idood 

i' lov'^'^'i' ' ^ tiltra-violet irradiation, it 
proceZ^ ^tippose that even the completed 
of calcium fixation should be more 


lively and active, and this is of especial im- 
portance in cases in which there are notable 
changes in calcium balance. Such considera- 
tions have led many investigators to try to 
combine the administration of calcium and 
of ultra-violet in cases having severe osseous 
decalcification such as occurs in osteoma- 
lacia, tuberculous processes, etc. The obser- 
vations of Rosen, of Weil and Guillaumin, 
of Worringer. of Rothmann and others on 
the metabolism of calcium and its fixation 
by^ means of ultra-violet in cases with tuber- 
culous osseous lesions, and especially the re- 
cent observations of Clavelin and Sicard on 
various osteo-articular affections, have 
shown that this theoretical conception may 
have a favorable application in a practical 
way, and the results obtained seem to rec- 
ommend the method most highly. 

The experimental and clinical results ob- 
tained in this field have led us to try the 
method on surgical cases of pathologic frac- 
ture in which the retardation in callus for- 
mation was specially well marked. To this 
end some investigations, both clinical and 
experimental, were started in the Istituto 
Radiologico dell’Ospedale Mauriziano, to 
find out to what extent the actinocalcic 
method might influence favorably the con- 
solidation of pathologic fractures. 

Dr. Conte, assistant at the Institute, did 
some e.xperiments on rabbits in which the 
diaphvsis of a long bone, especially tbe fe- 
mur, was fractured by puncture in such a 
wav that the fractures resulting were quite 
similar in all the animals used in the experi- 
ment. Some of these animals were taken for 
controls; others received intravenous injec- 
tions of calcium chloride; others received 
ultra-violet irradiation, and still others had 
a combination of ultra-violet and calcium. 
The injections and the radiation were car- 
ried out on alternate days after the fifth day 
from the beginning of the experiment until 
the thirty-fifth day. at which time the ani- 
mals were killed. At that time some of the 
animals had, therefore, received fifteen in- 
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travenous injections of calcium, otliers fif- tion showed clearly a greater quantity of in- 
teen ultra-violet irradiations, and others had organic calcium in the bones of the animalc 
had fifteen applications of ultra-violet and which had the combined treatment This 
fifteen intravenous injections. The ultra- difference averaged 4 per cent. The values 
1 iolet treatment of the second and third have, however, only a relative worth as, in 
groups was done simultaneously with the use the e.Kperiment, tissues in the process of ero- 
of a Gallois lamp at a distance of 60 centi- lution and a long way from being stable 
meters for twenty minutes daily, the animals were considered, but still they are a suffi- 
being fastened supine with the fractured dent index of local calcium fixation. From 

hone facing the lamp. the amount of the salt injected (1.6 grams). 

The intravenous injections were done into it was calculated that at most 20 centigrams 
the marginal vein of the ear, which had pre- were fixed in the fracture, the rest being 

I’iousl)^ been made hyperemic. The strength eliminated, or stored elsewhere in the body, 

of the calcium chloride solution was in- These experimental observations led us to 
creased progressively' from 1.5 per cent to start, on our hospital service, a series of 
2.5 per cent; 5 ex. were injected at a time, treatments with combined calcium and 
a total of ten injections being gii'en. It was ultra-violet, in winch we selected a series of 
not thought expedient to use solutions of fractures in which callus formation was 
greater concentration (S-lO per cent) as retarded or defective. We carried out the 
were used by some German experimenters, first experiments by giving the calcium oral- 
The irradiation of the animals was carried ly, using mostly chloride of calcium, trical- 
out immediately after the mjections. cine, and other calcium preparations, giving 

During the period of observation the be- them in variable quantities two hours before 
havior of the callus was checked up by ra- irradiation. In a few cases, the calcmm 
diographs after ten. twenty, thirty, and chloride was given by rectum (200 c.c. of 
thirty-five days, respectively, during which a 5 per cent solution). The irradiations 
time the callus had definitely consolidated, were made daily, limiting them to the in- 
Examination of the sets of radiographs jured member at the site of the fracture. A 
showed, first of all, that there was no differ- second series of patients were irradiate 
ence in the callus in the control animals after they received a hypodermic injection 
compared with those receiving only the in- of calcium a quarter-hour before ultra-no 
travenous injections of calcium or only' the let irradiation. Only a few cases were gv'.en 
ultra-violet treatment, but there was a defi- intravenous injections of calcium chlori e in 
nite difference in tlie animals which had re- 1.5 per cent solution, because many patients 
ceived combined intravenous and ultra-A-iolet rvere reluctant to take such a treatment con 
treatment. The difference was to be seen at timrovrsly. 

various stages of the experiment, but was The cases treated confirmed the clinica 
especially well marked in the terminal pe- and radiologic results of the experiments on 
riod (thirtieth to thirty'-fiftli day), rvhen the animals. There was a marked activation Q 
activation of the process of repair was most the process of repair during the course of 
manifest. the calcico-actinic treatment in those cases 

Supplementing the radiologic and clinical of retarded callus formation, not only m 
examinations, determinations of the per- those that had a definite calcium deficiency, 
centage value of calcium in the callus werr- but also in those in which deficient calcifica- 
made at the time the animals were killed, tion seemed to be due to some general dys- 
The difference between the weight of the trophic process. Combined treatment was 
dry bone and that obtained after incinera- more efficacious than the simple administra- 
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tion of calcium salts or of opotherapeutic 
preparations. One may mention here the ex- 
perience of Blum, Avho showed changes in 
the acid-barium balance in the blood pro- 
duced by the introduction of calcium salts 
into the circulation, changes which favored 
decalcification and which tended to produce 
the formation of bony callus. This change 
did not occur in Conte’s cases with com- 
bined treatment, which shows that, with this 
technic, the fixation of calcium is rendered 
more active. 

The administration of calcium salts hy'po- 
dermically has been found to be the best of 
all methods and easy to carry out in definite 
dosage. We generally used calcium chloride 
5 per cent in 5 c.c. solution ; in a few cases 
we used serum and calcium mixed (3—1 

C.C.). 

Measurements of calcium absorption 
showed there was a rapid rise in a short 
time after injection, the rise lasting for a 
varying time up to from 3 to 4 hours. This 
is the best period in which to do the treat- 
ment with ultra-\’iolet. In a few cases in 
which the calcium was introduced into the 
Ix)dy directly by vein, according to the sug- 
gestion of Clavelin and Sicard, Rothmann, 
Weil and others, we injected 100 to 200 c.c. 
ot 1.25 per cent solution without the pa- 
tient s noting any disturbance except a tran- 


sient malaise and an intense taste of lime in 
tlie saliva. The treatment with ultra-A'iolet 
was given immediately' after the injection. 

Our observations, although few in number 
and rather incomplete, since in some cases 
we were unable to obtain a good follow-up, 
still have much value in showing to what ex- 
tent the use of calcico-actinic therapy may- 
help, in addition to the other methods in the 
treatment of fractures in those cases in 
which there is retardation of callus forma- 
tion and lack of consolidation of it. 

Further experiments are in progress to 
find out at what period ultra-violet irradia- 
tion is useful in delayed healing of frac- 
tures, especially' in open infected fractures, 
and to find out whether, in these cases, the 
combined treatment may- offer any' advan- 
tages. Another group of cases is being in- 
vestigated to learn if the method of com- 
bining calcium and actinotherapy is to be 
preferred in cases of slow callus formation 
to roentgenotherapy- with small doses, a 
technic reported by- Cluzet and Dubreuil, 
Frankel, Kohler, Kriwski, Salvetti, Turco 
and others. 

In all cases the study of radiotherapy, 
either by roentgen or ultra-violet rays, in 
callus formation, assumes great importance 
in traumatology, and deserves most careful 
investigation. 



RADIUM AND X-RAY TREATMENT OF MYOPATHIC AND 
THROMBOPENIC MENORRHAGIA 


By BERNARD F. SCHREINER, M.D., F.A.C.S. 

State Institute for the Study of Malignant Disease, Buffalo, N Y ■ 
Burton T. Simpson, M.D., Director ' 


D uring a period of ten j'ears we 
have admitted to our tumor clinic 
1,993 cases in the gjmecological 
service. Included in these are 77 cases of 
bleeding from the uterus in patients varying 
in age from 17 to 70 years. Many of these 
patients gave a history of prolonged and 
varied medical treatment. Physical exam- 
ination revealed no demonstrable pathology, 
such as newgrowth, incomplete abortion, 
polyps, malignancies, and so forth, but they 
were considered as of particular interest be- 
cause they were regarded as cases of m}'- 
opathic hemorrhage (72 cases) and throm- 
bopenic purpura hemorrhagicum (5 cases). 

These patients suffered from a prolonga- 
tion of the menstrual periods, with excessive 
bleeding; some of them had periods that 
were protracted; a few had intermenstrual 
bleeding as well. In these patients the uteri 
were either normal in size, or were enlarged 
to twice the normal size but were symmetri- 
cal in outline. In some, secondary symp- 
toms, such as anemia, prostration, or 
asthenia, were marked. 

It is a well known fact that these bleed- 
ings wa.y be due to derangement of the in- 
ternal secretions, such as excessive ovarian 
function, deficiency of thyroid secretion, or 
derangement of the function of the pituitary 
hormones, or ma}' be due to blood dyscrasia, 
such as infectious diseases, syphilis and so 
forth, and to thrombopenic purpura hemor- 
rhagicum. 

After giving careful consideration to tlie 
causative factors, and to the use of medica- 
ments, such as tlryroid and ovarian extracts, 
iron arsenic, hemostatic serum, ceanothin 
and ’so forth, there still remain three classes 


of cases which are deserving of further 
thought and conservative treatment. These 
are the bleedings which persist in spite of 
medication in the younger women — the 
menorrhagia occurring at the time of men- 
opause, in which thyroid e.xtract, curettage 
or other measures have given no relief — and 
thrombocytopenia, which is a clinical entitj', 
and can be controlled by radiation treatment 
in some cases. It is essential in these cases, 
of course, that the possibilit)' of malignant 
disease be eliminated by curettage and phys- 
ical examination. 

Clark and Norris (1), in their book 
“Radium in Gynecology',’’ say that radium 
is specific in myopathic bleeding, but that it 
should be used witli a great deal of discre- 
tion in y'oung women. This coincides with 
Burnam’s (2) belief that it is specific in 
these cases and is the method of choice, 
especially after the age of forty. 

Martin (3), as well as Meigs (4), in re- 
cent papers, have laid great stress on the 
endocrine secretions — o v a r i a n . thyroid, 
pituitary — as probable etiologic factors in 
uterine bleeding. This is based on studies 
in recent investigations of the internal secre- 
tions. and is rather clearly set forth. 

The amount of radiation varies in tiie 
hands of different workers, but all are 
agreed that in patients of 40 y'ears or over, 
a complete sterilization by irradiation, 
whether by roentgen ray or radium, or a 
combination, produces the best results. The 
problems of younger women, below 3o, are 
more varied, as an effort should be made to 
preseiu-e the menstrual function if possible. 
Small closes of radium intra-uterine, giving 
300 to 500 mc.-hrs., repeated, have been suc- 
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cessful. However, in most of our cases in 
this class of patients, the dose varied from 
700 to 1,400 millicurie-hours. 

Of our 77 cases, 72 were classified as 
myopathic bleeding, of whom the four that 
were treated medically will not be consid- 
ered in this paper, and 68 were treated by 
irradiation. Five fell into the class of 
throinbopenic purpura hemorrhagicum, the 
treatment of wdiich will be discussed later 
in the paper. In none of these cases was tu- 
mor of the uterus or ovaries demonstrable. 

There were 68 cases of menorrhagia of 
imknow'ii etiology. The ages of these pa- 
tients varied from 17 to 70 years, as shown 
in Table I. Five of these women were 
single, seven of the married women had had 
no pregnancies, in the others the number of 
pregnancies varied from one to fourteen, the 
majority having had from one to six. The 
blood Y'assermann reaction was negative in 
all of these cases; the Neisser reaction was 
positive in two cases. Reports on scrapings 
at the time of curettage were as follows: 

54 showed endometritis (31 with 
hyperplasia; 7 polypoid) 

4 showed cervicitis 
10 cases, material was insufficient 
for diagnosis, or no section 
was obtained. 


treatment 


Ihe treatment administered consisted of 
'^•'^tcnial radiation by high voltage roentgen 
Hvs at 80 cm. distance, filter 0.5 mm. cop- 
1 mm. aluminum, size of field 20 X 20 
fields, one anterior and one poste- 
It \\as given in two or four sittings, 
11 successive days. There was little, if any, 
nausea, vomiting, or 
10 ^. method. The fac- 

mti according to the thiclcness of the 
per -10 to 50 

uore'^”, rl" ovaries. The same factors 
"?cd for “temporary sterilization” in 


which 28 to 35 per cent was administered 
to the ovaries. This was particularly ap- 
plied to patients below the age of 35, in 
whom an effort was made to control bleed- 
ing, with the hope that menstruation would 
re-establish itself. Radium tubes were 
usually used in tandem, inserted into the 
body of the uterus, filtered through 0.5 mm. 
gold, 0.5 mm. brass, and 1 mm. rubber, 
Amrying according to the distance of the 
tubes from the ovaries, from 700 to 2,000 
millicurie-hours. In cases recorded as haA-- 
ing been treated by a combination of radium 
and external radiation, radium Avas inserted 
and alloAved to remain for periods of from 
700 to 1,400 mc.-hrs., and the total dose 
supplemented externally by 25 per cent of 
the skin dose in the OAmry, administered by 
high A^oltage roentgen rays. These treat- 
ments Avere administered at the time of 
curettage, Avhich Avas precautionary, so that 
malignancy of the fundus Avould not be 
overlooked. 


RESULTS 

Of 68 cases of myopathic bleeding — 

10 cases treated by roentgen ray' 
and radium 

2 Avere lost trace of immedi- 
ately after treatment 
8 cases stopped bleeding at 
once, and there has been no 
return of menstruation. 

3 cases Avere treated by roentgen 
ray alone 

1 Avas lost trace of immedi- 
ately after treatment 
1 (age 27) stopped bleeding 
at once, but normal men- 
struation Avas reestablished 
Avithin the year and she has 
had three subsequent preg- 
nancies Avhich terminated in 
three normal children 
1 stopped bleeding in one 
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month, with no return of 
menstruation. 

55 cases were treated with from 
700 to 2,000 mc.-hrs. of 
radium inserted into the 
uterus 

4 were lost trace of immedi- 
ately after treatment 
51 stopped bleeding at once. 
In five cases, 35 j^ears of 
age and under, normal 
menstruation was reestalr- 
lished. 

Of the 11 patients who were 35 3 ’ears of 
age or less, three were lost trace of imme- 
diately after treatment; one, treated with 
roentgen rays, re-established normal men- 
struation; five, treated with radium, re-es- 
tablished, and two, treated with radium, did 
not re-establish menstruation. 

Besides these 68 cases of m)’Opathic 
bleeding there were five cases witli rather 
typical and similar histories of black and 
blue spots appearing without provocation, 
and of prolonged menstrual periods, in three 
cases almost continuous bleeding. In only 
one of these was there a definite enlarge- 
ment of the spleen. The ages of these 
women were from 24 to 31 years, all were 
married, and all had been pregnant, from 
one to seven times. In all of these cases the 
blood platelet count varied from 76,000 to 
124,000 before treatment. The bleeding 
time was prolonged and there was poor re- 
traction of the clot. 


TREATMENT AND RESULTS 

One case was treated with roentgen rays, 
over the lateral spleen only, 30 per cent, fol- 
lowed in two and a half months by 20 per 
cent. A good result was obtained in this 
case. The patient had cessation of bleed- 
ing, with re-establishment of normal men- 
strual periods in eight months. 

One case was treated with high voltage 
roentgen rays, 25 per cent over the spleen 
and 25 per cent over the ovaries, and one 
month later radium tubes intra-uterine, 
1,439 millicurie-hours. She has had no 
bleeding since the last treatment, and is now 
feeling well. 

One patient who had 28 per cent roentgen 
rays over the ovaries, re-established normal 
menstrual periods in four months and is 
feeling well. 

One patient who had bleeding two weeks 
after 30 per cent roentgen ray had been 
given over the ovaries, was subjected to 
splenectomy three months after treatment. 

One case was given 54 per cent roentgen 
ray over the ovaries, and radium tubes were 
inserted intra-uterine for 915.7 millicurie- 
hours. Follorving this, she had se\'ere 
hemorrhages at times, and two months later 
was given 25 per cent over the spleen. 
Rather severe bleeding recurred and three 
and a half months later 54 per cent w'as 
given over the ovaries. She complained 
bitterly of menopausal symptoms, bleeding 


table I. AGE INCIDENCE AT THE TIME OF ADMISSION 

yiyopathic bleeding 


Age period^ 

1 17-19 I 

20-29 1 

30-35 

1 36-39 1 

! 40-49 

j 50-54 

SS-S9 

60-70 

No. cases...! 

2 j 

5 1 

1 


3 ! 

35 j 

9 

4 j 

f 

6 


Thrombopenic purpura hemorrhagicum 


Age 


24 

27 

30 

31 

No. cases 



■ 

2 

1 
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having ceased two months after the last 
treatment. She also had a small fibroid. 

COXCLUSIOKS 

1. Of 68 cases of myopathic menorrha- 
gia, treated by irradiation, 61 were followed 
and were cured. 

2. There was no mortality in the treat- 
ment of these cases by irradiation. 

3. Five cases were diagnosed as throm- 
Iwpenic purpura hemorrhagicum. Four were 
controlled with irradiation alone; one was 
subjected to splenectomy. 

4. A thorough blood examination Is es- 
sential in the diagnosis of this condition, in 
all cases in which there is no demonstrable 
gross patholog}-. 
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ELECTRICAL DEFINITIONS DEALING WITH THE SUBJECT OF 

RADIOLOGY 


These definitions have been prepared un- 
der the supervision and are published with 
the approval of the Sectional Committee on 
Electrical Definitions of the American 
Standards Association: Sponsor, American 
Institute of Electrical Engineers, A. E. Ken- 
nelly. of Harvard University, Chairman, 
and H. E. Farrer, of New York City, Secre- 
tary. The Subcommittee Chairmen are as 
follows; 

No. 1. General (Fundamental and De- 
rived Terms): H. L. Curtis, Bureau of 
Standards, Washington, D. C. 

No. 2-A. Rotating Machinery: C. V. 
Christie, jMcGill University, Montreal, Que- 
bec, Canada. 

No. 2-B. Transformers: R. C. Sogge, 
General Electric Company, Schenectady, 
New York. 

No. 3-A. S-cvitcliiiig Equipment : H. E. 
Ruggles, Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Penn- 
sylvania. 

No. 3-B. Control Equipment: H. D. 
James, Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Penn- 
s}dvania. 

No. 4. Instruments and Testing: J. F. 
Me^^er, Bureau of Standards, Washington, 

D. C. 

No. 5. Generation, Transmission, and 
Distribution: C. H. Sanderson, New York 
Edison Compan}^ New York City. 

No. 6. Transportation: J. H. Davis, 
Baltimore and Ohio Railroad, Baltimore, 
Maryland. 

No. 7. Electromechanical Applications: 

E. B. Paxton, General Electric Company, 
Schenectady, New York. 

No. 8. IFclrfiitp.' F. M. Farmer, Electri- 
cal Testing Laboratories, New York City. 

•Asterisk applied to sj-nonyra means that its ase is 
deprecated. 


No. 9. Illumination: C. H. Sharp, Elec- 
trical Testing Laboratories, New York City. 

No. 10. Electrochemistry and Electro- 
metallurgy: G. W. Vinal, Bureau of Stand- 
ards, Washington, D. C. 

No. 11. Wire Conwnmication: IV. H. 
Martin, American Telegraph and Telephone 
Company, New York City, 

No. 12. Radio Communication: Hara- 
den Pratt, Mackay Radio and Telegraph 
Company, New York City. 

No. 13. Radiology: M. G. Lloyd, Bu- 
reau of Standards, Washington, D. C. 

No. 14. Elcctrobioiogy: M. G. Lloyd, 
Bureau of Standards, Washington, D. C. 

These definitions, the Subcommittee 
Chairman wishes it understood, are submit- 
ted tentatively, and he will be glad to re- 
ceive suggestions from readers of Ra- 
diology. 

GEA'ERAL TERStS 

Radiology: Radiology is the science and 
application of roentgen rays, radium rays, 
or other high frequency rays. 

Radiologist : A radiologist is a medical 
specialist in employing roentgen rays and/or 
radio-active substances. 

Roentgenology: Roentgenology' is the di- 
agnostic application of roentgen rays. 

Roentgenography (Radiography) : Roent- 
genography' is the art of producing radio- 
graphs. 

Radiation: Radiation is the radiant en- 
ergy emitted by an X-ray tube, by radio- 
active substances, or by other sources. 

Roentgenogram (Skiagraph,* Skia- 
gram*!: A roentgenogram is a photo- 
graphic record of the relatii'e transparency 
of the various parts of an object to roent- 
gen rays. 

Radiograph (Radiogram*) : Radiograph 


300 
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is a record produced on a photographic 
plate, film, or paper by the action of roent- 
gen rays or radium. 

Fluoroscopy: Fluoroscopy is the use in 
diagnosis, testing, etc., of a fluorescent 
screen which is activated by roentgen rays. 

KINDS OF RAYS 

Roentgen Rays (X-rays) Roentgen rays 
are electromagnetic waves of very short 
nave length which are set up when the ve- 
locities of electrons are altered suddenl3^ 
•According to the quantum theory of the 
nature of radiation, roentgen rays are par- 
ticles of energ}' (quanta) travelling linearh^ 
at the velocity of light. 

XoTc. — "Roentgen rays” is preferred b}' 
medical autliorities, but "X-rays” is in more 
general use by physicists. The wave lengths 
concerned are usually between 0.006 and 1.0 
millimicron. 

Secondary Roentgen Rays: Secondarj’’ 
roentgen rays are the roentgen rays emitted 
in all directions by the matter upon which a 
l)cam of roentgen rays impinges. 

Scattered Roentgen Rays: Scattered 
roentgen rays are roentgen rays which, dur- 
nig their passage tlirough a substance, have 
leen de\ iated in direction and also may have 
«^en modified by an increase in wave length. 

Characteristic Roentgen Rays (Charac- 
^‘■ristic Spectra): Characteristic roentgen 
cars are roentgen rays having wave lengths 
'cterniined by the chemical constitution of 

'c object which emits, transmits, or scat- 
ters them. 

hioicsccnt Roentgen Rays: Fluorescent 
cnt,,cn rays are secondary rays whose 
"a\e lengths are characteristic of the sub- 
• ance which emits them. 

Cathode Rays: CcOthode rays are streams 
electrons emitted from the’eathode of an 

til normal to its surface, under 

e in uence of an applied voltage. 

means thev can be 
^ outside of the tube. 


Lcnard Rays: Lenard rays are cathode 
rays which have passed outside the dis- 
charge tube. 

Positive Rays (Canal Rays): Positive 
rays are streams of positivel}' charged atoms 
travelling at high speed from the anode of a 
partially evacuated tube, under the influence 
of an applied voltage. 

PHYSICAL AND INDUSTRIAL APPLICATIONS 

Radiomctallograpliy : Radiometallogra- 

ph}' is the radiography of metals. 

X-ray Crystallography : X-ray crystal- 
lographi' is the study of the arrangement of 
the atoms in a crystal by the reflection of 
X-rays from the atoms of the crystal. 

Filtration of Roentgen Rays: Filtration 
of roentgen rays is the absorption of some 
of the relatively longer wave lengths of X- 
ray radiation by placing in its path some ab- 
sorbing medium such as aluminum. 

X-ray Spectrum: X-ray spectrum is the 
spectrum of a heterogeneous beam of roent- 
gen rays produced by a suitable grating, fre- 
quently a crystal. 

Minimum Wave Length (Quantum Lim- 
it): Minimum wave length is the shortest 
ivave length in an X-ray spectrum. It is 
definitely related to the maximum voltage 
applied to the X-ray tube in accordance with 
the Planck-Einstein quantum equation. 

Absorption Coefficient: Absorption coef- 
ficient is the ratio of the linear rate of 
change of intensity of roentgen rays in a 
given homogeneous material to the intensity 
at a given point. 

Half Value Thickness (Half lvalue Lay- 
er): Half value thickness is the thickness of 
a given substance which, when introduced 
in the path of a given beam of rays, will re- 
duce its intensity to one-half of the initial 
value. 

MEDICAL TERMS 

Radiotherapy: Radiotherapy is the treat- 
ment of disease by the application of roent- 
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gen rays or the rays from radio-active sub- 
stances. 

Roentgenotherapy: Roentgenotherapy is 
the treatment of disease by roentgen rays. 

Radium Therapy: Radium tirerapy is the 
treatment of disease b}’’ the use of radium. 

Irradiation (Raying): Irradiation is the 
prolonged application of roentgen rays, ra- 
dium rays, or other radiation to a patient or 
other object. 

TUBES 

Discharge Tube: A discharge tube is a 
vessel of insulating material (usually glass) 
provided with metal electrodes, which is ex- 
hausted to a low gas pressure and permits 
the passage of electricity through the resid- 
ua] gas when a moderately high voltage is 
applied to the electrodes. 

Gas Tube: A gas tube is an X-ray tube 
which depends for its action on the pres- 
ence of residual gas in the tube, and in 
which the target is usually connected electri- 
cally to the anode. 

Vacuum Tube: A vacuum tube is a ves- 
sel of insulating material (usuall)' glass) 
provided with metal electrodes, which is ex- 
hausted to a high degree of vacuum. 

X-ray Tube: An X-ray tube is a dis- 
charge tube or vacuum tube suitable for the 
production of roentgen rays. 

Cathodc-ray Tube (Lcnard Tube): A 
catliode-ray tube is a A^acuum tube with a 
thin window at the end opposite the cath- 
ode to allow the cathode raj^s to pass out- 
side. 

Gcisslcr Tube: A Geissler tube is a spe- 
cial form of discharge tube for showing the 
luminous effects of discharges through rare- 
fied gases. 

Note. — T he density of gas is roughly one- 
thousandth that of the atmosphere. 

Crookes Tube: The Crookes tube is an 
early form of discharge tube devised by Sir 


William Crookes and used by him for the 
study of cathode rays. 

Note.— T he density of gas is roughlv one- 
mflhonth that of the atmosphere. 

Hot Cathode Tube: A hot cathode tube 
is a vacuum tube in which the cathode is 
electrically heated to incandescence. 

Coolidge Tube: A Coolidge tube is a hot 
cathode X-ray tube in which the vacuum is 
so high that the residual gas plai's no part 
in the production of the cathode rays. 

Target (/Inode, Anti-cathode*): A tar- 
get is the metal or plate on which the cath- 
ode rays are focussed and from which the 
roentgen rays are emitted. 

Cathode Dark Space — Crookes Dark 
Space: Catliode dark space is the non- 
luminous region which envelops and follows 
the outline of the cathode in a discharge 
tube at moderately Ioav pressures. 

N'Cgafivc Glorv: Negative glow is the lu- 
minous gloAV Avbich eriA'elops the cathode in 
a discharge tube at moderately low gas 
pressure. 

Kenotron (Valve Tube): A kenotron is 
an electric valve consisting of a vacuum tube 
hacung for one electrode a hot filament. 

Thyratron: A thyratron is a form of dis- 
charge tube containing mercury vapor and 
a multiplicity of electrodes, used as an elec- 
tric rmlve or to rectify alternating currents. 

OTHER APPAR.A.TUS 

X-ray Machine: An X-ray machine is the 
transformer, rectifying switch (if an\), 
filament transformer, and controls used in 
connection with an X-ray tube. 

X-ray Apparatus: X-ray apparatus i^ an 
X-ray tube and its accompanying accesso- 
ries, including the X-ray machine. 

Electrostatic Generator (Influence Ma- 
chine, Static Machine, Winishurst Ma- 
chine J : An electrostatic generator is a gen- 
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erator which depends upon electrostatic 


action. 

Induction Coil (Coil, Spark Coil, Rnhm- 
korff Coil): An induction coil is a trans- 
former with open magnetic circuit which is 
e.xcited by an interrupted or variable unidi- 
rectional current. 

Interrupter — Break (.of an Induction 
Coil): An interrupter is a device for inter- 
rupting tlie primary current mechanically or 
otherwise. 

Fluoreseent Screen (Fluoroscopc): A 
fluorescent screen is a sheet of suitable ma- 
teria! coated with a substance which fluo- 


resces visibly when roentgen rays, radium 
rays, or electrons impinge upon it. 

Intensifying Screen: An intensifying 
screen is a thin screen, coated with a finely 
divided substance which fluoresces under the 


influence of roentgen rays, and intended to 
be used in close contact with the emulsion 
of a photographic plate or film for the pur- 
pose of reinforcing the image. 

^'(ay Spectrometer : An X-ray spectrom- 
flcr is an instrument used for determining 
the wave length of roentgen rays. 

Ionization Chamber: An ionization cham- 
ber is an enclosure containing two or more 
electrodes between which an electric current 
Jia} be passed when the enclosed gas is 
mnized. It is commonly used for determin- 

'"{f die intensity of roentgen ravs and other 
ravs. 


^nctrometcr (Qualimctcr, Radiosclcrom- 
1 P^’^etrometer is an instrument for 
uiining the hardness of roentgen rays. 
J/ci'cr (Intensinieter) : A dosasce 
^ an instrument for determining the 
^F-'iire when using roentgen ravs for 
’"^fdical treatment. 

oscilloscope is an 
of tube in which the lengtli 

tu ' glow affords an indication of 

two c! ■ evacuated tube containing 

■e ^ode^, the glow surrounding which 


indicates whether the high potential applied 
is direct or alternating, (c) An oscilloscope 
is a cathode-ray oscillograph wdth linear 
time-axis. 


CHARACTERISTIC TERMS 

Hardness — Quality (of roentgen rays): 
Hardness is tlie penetrating ability, de- 
pending on wave length, of roentgen rax'S. 
The shorter the wave length, the harder the 
ray's and the greater their penetrating 
ability'. 

Hardness (of a gas tube): Hardness is 
the degree of rarefaction of the residual 
gas. 

Note. — The higher the vacuum, the higher 
the voltage required to cause a discharge with 
a cold cathode, and hence the shorter the wave 
length of the resulting roentgen ray's. 

Intensity ( of roentgen rays): Intensity' is 
the X-ray energy' passing per unit time 
through unit area normal to the direction of 
propagation. 

Quantify of Roentgen Rays (Quantity of 
X-radiation) : Quantity of roentgen rays is 
the product of intensity, time, and cross- 
sectional area of the beam. 

Roentgen (r Unit*): Roentgen is the in- 
ternational unit of quantity of roentgen rays 
adopted by' the Second International Con- 
gress of Radiology at Stockholm in 1928. 
It is the quantity of X-radiation which, 
when the secondary electrons are fully uti- 
lized and the wall effect of the chamber is 
avoided, produces in one cubic centimeter of 
atmospheric air at O^C. and 760 mm. of 
mercury pressure, such a degree of conduc- 
tivity that one electrostatic unit of charge is 
measured at saturation current. 

TERMS NOT OTHERWISE CLASSIFIED 

Ionization: Ionization is the liberation of 
electrons from the atoms of a gas. 

Ionization Current: Ionization current is 
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the movement of electric charge produced 
by the action of an electric field upon an 
ionized gas. 

DEFINITIONS OF TERMS IN ELECTROBIOLOGY, 
INCLUDING ELECTROTHERAPEUTICS 
(general) 

Electro-culturc: Electro-culture is the 
stimulation of growth, flowering, or seeding 
by electrical means. 

Electrodiagnosis: Electrodiagnosvs is the 
determination of the effect of electric stim- 
ulation of nerves, muscles, and organs, and 
of the electrical resistance of the body. 

Electrocution: Electrocution is the tak- 
ing of life by means of electric current. 

BIOLOGICAL TERMS 

Electrocardiogram: Electrocardiogram is 
a graphic trace of the electric current pro- 
duced by tlie contraction of the heart 
muscles. 

Galvaitotaxis: Galvanotaxis is tlie tend- 
ency of a living organism to arrange itself 
in a medium so that its axis bears a certain 
relation to the direction of the current in 
the medium. 

Galvanotropism: Galvanotropism is the 
growth or bending of a living organism into 
a certain relation with an electric current. 

Electrotomis : Electrotonus is the condi- 
tion of a nerve or muscle beyond and be- 
tween the two electrodes when a voltaic cur- 
rent is applied to a portion of its length. 

Anclcctrotonus: Anelectrotonus is the 
condition of a nerve or muscle near the 
anode, and is characterized by flow of cur- 
rent toward the portion to which the elec- 
trodes are applied. 

Catclcctratonus: Catelectrotonus is the 
condition of a nerve or muscle near tlie cath- 
ode, and is characterized by flow of current 
away from the portion included between the 

electrodes. 


_ Ncnro-clcctricity: (a) Neuro-electricity 
IS electric current generated in the nervous 
system, fdj Neuro-electricity is a form of 
energy' resembling, but not identical with, 
electricity'. 

ELECTROTHERAPEUTIC TERMS 

Electrotherapy: Electrotherapy is tlie 
treatment of disease by means of electricity. 

Elccirothcrapist: An electrotlierapist is a 
medical graduate who has had special train- 
ing and has acquired skill in the therapeutic 
use of electricity'. 

Electric Sleep: Electric sleep is anesthesia 
produced by means of Leduc currents. 

Electrocoagulation: Electrocoagulation is 
coagulation by means of a high frequency 
electric current. 

Note. — The heat producing the coagulation 
is generated within the tissue to be destroyed. 
By this method tissue can be destroyed to any 
desired depth. 

Diathermy: Diathermy is the therapeu- 
tic use of a high frequency current to gener- 
ate heat within some part of the body. 

Note. — The frequency may be from 750,- 
000 to 3,000,000 cycles per second. 

Autocondensation: Autocondensation is 
a method of apply'ing high frequency cur- 
rents for tlierapeutic purposes in which the 
patient constitutes one plate of a capacitor. 

Antoconduction: Autoconduction is a 
method of apply'ing high frequency' currents 
for therapeutic purposes by' electromagnetic 
induction, the patient being placed inside a 
large solenoid and constituting the secon- 
dary of a transformer. 

High Frequency Treatment (D Arsonva- 
lisnij: High frequency' treatment is the 
therapeutic use of very' high frequency in- 
termittent and isolated trains of heavily 
damped oscillations of very' high voltage and 
relatively low current 
Faradism: Faradism is the therapeutic 
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use of an interrupted current for the stimu- 
lation of muscles and nerves. Such a cur- 
rent is derived from an induction coil, 
usually from the secondary, though occa- 
sionally from the primary. 

Gakanism: Galvanism is the therapeutic 
use of direct current. 

Phoresis: Phoresis is the transmission of 
diemical ions into the tissues by means of 
an electric current. 

Cataphorcsis: Cataphoresis is the trans- 
mission of electronegative bodies into the 
tissues by the passage of an electric current. 
The flow is toward the negative pole. 

ifcdical Ionization (Ionic Medication) : 
Medical ionization is the therapeutic use of 
an electric current for the purpose of intro- 
ducing ions of soluble salts into the tissues. 

I'ldgiiration: Fulguration is the destruc- 
tion of animal tissue by high frequency elec- 
tric sparks whose action is controlled by a 
movable electrode. 

KINDS OF DISCHARGE 

Brush Discharge: Brush discharge is 
the discharge from a static machine ( or less 
commonly from a high frequency appara- 
tns) having a disruptoconvective character. 

Coiu’cctivc Discharge: Convective dis- 
c large is the discharge through the air from 
^ high voltage source in the form of visible 
or imisible streams of charged particles. 

tsrupiizic Discharge: Disruptive dis- 
C'arge is a passage of current through an 
Ui nting medium due to the breakdown of 
medium under the electrostatic stress. 
-lihuc. Effluve is a convective dis- 
di'elect ^ '’oltage current through a 

(Static Brush): Static 
^‘ze IS the brush discharge as used in 


kinds of current 

nirre induced 

's the charging and discharging cur- 


rent of a pair of Leyden jars or other con- 
densers, which current is passed through a 
patient. 

Galvanic Current: Galvanic current is a 
steady, direct current. 

Lcduc Current: Leduc current is an in- 
terrupted direct current, each pulse of which 
is approximately of the same current 
strength and same duration. 

Faradic Current: Faradic current is an 
intermittent alternating current obtained 
from the secondary^ winding of an induction 
coil. 

D’Arsonval Current: D’Arsomml cur- 
rent is a high frequency, low voltage cur- 
rent of comparatively high amperage. 

Oudin Current: Oudin current is a high 
frequency current of very high voltage. 

Tesla Current: Tesla current is a high 
frequency current having a voltage which is 
high, but intermediate between an Oudin 
current and a D’Arsonval current. 

Morton Wave Current: Morton wave 
current is an interrupted current obtained 
from a static machine by applying to the 
part to be treated a flexible metal electrode 
connected to the positive terminal of the 
machine, the negative terminal being 
grounded. 

Direct Vacuum-tube Current: Direct 
vacuum-tube current is a current obtained 
from a static machine by applying to the 
part to be treated a vacuum electrode con- 
nected to one terminal of the machine, the 
other terminal being grounded. 

APPARjVTUS 

Elcctrophorus: Electrophorus is a non- 
rotating apparatus for obtaining static elec- 
tricity by means of induction. 

Oudin Resonator: Oudin resonator is a 
coil of wire of adjustable number of turns 
which is designed to be connected to a 
source of high frequency current, such as a 
spark gap and induction coil, for the pur- 
pose of applying an effluve to a patient. 
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Spark Ball: Spark ball is an insulating 
handle having at one end a metallic ball for 
use in applying static sparks. 

Point Electrode: Point electrode is an 
insulating handle having at one end a 
metallic point for use in applying static 
sparks. 

Detonating C It a m her: A detonating 
chamber is a muffler surrounding the dis- 
charging balls of a static machine or reson- 


ator for deadening the sound of a spark dis- 
charge. 

Elcctrocantery: Electrocautery is an ap- 
paratus for cauterizing tissue, consisting of 
a holder containing a platinum wire, which 
maj’- be heated to a red or white heat by a 
current of electricity. 

Hook-np: Hook-up is the arrangement 
of circuits, electrodes, and apparatus used in 
giving any particular treatment. 
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THE MEDICAL EXPERT WITNESS 

By I. S. TROSTLER, M.D., RA.C.R., F.A.C.P., Chicago 


T here is probably no occasion or posi- 
tion in which the average physician 
finds himself at a greater disadvantage 
than when he is called upon to appear in 
court as an expert witness. This applies, 
however, only to those unaccustomed to this 
?enice, and not to those who are more or 
ie.=:s frequently called upon to act in this ca- 
pacity. 

As long as courts exist and litigants are 
unable to agree on controversial matters, 
and where there is a lack of or difference in 
opinions relative to the normal, pathologic, 
or anomalous anatomy, function, structure, 
fippearance in health, disease or death, cause 
ot death, etc., physicians will be needed as 
e.xpert witnesses for the purpose of clearing 
"p moot, debatable, or disputed questions, 
Slid to enlighten the court and jury upon 
I lese subjects in which they are supposed to 
1 C earned and, because of such learning, to 
he authorities. 


itigation involving health and person 
'ojiiri. employer’s liabilitv and the like, 
R cath on the increase, and, because of th 
1C medical expert witness is becomii 
ore and more in demand. 

^ ith courts functioning as they do at t 

nn medical testimony 

till- ^ ’’^cessity, and it devolves upi 
^ testimony to 
prepared to supply that need. Becau 

liaveT’i better class of medical m 
auiR-- ^ ^'^cmselves aloof and declined 
expert witnesses, much of this h 
'citii's-'"^*^ Ponds of professional expe 
decided disparag 
le medical profession and, sad 


say, considerably to its derision by the legal 
profession. 

I have heard lawyers say^ — and I do not 
doubt it in the least — that they can easily 
get medical expert testimony to prove any- 
thing, any way they may want it proven, 
and it is a fact, within my own observation, 
that some physicians (professional expert 
witnesses) will qualify”^ and testify as sur- 
geons in one court, an hour later as pediatri- 
cians in another court, and as psychiatrists 
in a third court, all within three hours and 
in adjoining court rooms. I have said about 
several of these men, that they are specialists 
on the skin and its contents. 

To those who are temperamentally and 
professionally properly qualified to testify 
as medical expert witnesses, and have made, 
or are willing to make, a study of this 
branch of medical service, there are in the 
larger cities opportunities to be a credit to 
the medical profession, and at the same time 
earn remunerative fees without being called 
out nights, required to keep up expensive 
establishments, employ high salaried help, 
etc.; but, if this is undertaken in a con- 
scientious manner, no more exacting line 
of practice can be projected. 

The ideal medical expert witness is a phy- 
sician who has built up a professional and 
personal reputation for honesty of character 
and integrity of purpose, who is widely- 
known and well informed on general medi- 
cine, and has a standing beyond any cavil or 
question in his specialty. Such a man should 
have a good control of language, a fairly 
large vocabulary, and be able to express him- 
self clearlv. He should, of course, have a 
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■good memory and be able to repeat what he 
has said on direct examination, a few min- 
utes before. He should be able to answer a 
question and stop after he has answered it, 
without going into a history of the last cen- 
turj^ to qualify his answer. He should have 
enough perception and knowledge of read- 
ing human character to be able to see ahead 
and possibly anticipate, in his own mind, the 
point toward which the lawyer questioning 
him is leading, and he should be keen enough 
and sure enough of his knowledge not to be 
trapped into contradiction of his previous 
statements. 

ORIGIN OF MEDICAL EXPERT TESTIMONY 

So far as we are able to learn, the calling 
of physicians as expert witnesses originated 
in England about 1350, when, during the 
trial of a criminal, it was found necessary to 
determine whether a certain injury consti- 
tuted mayhem, and a physician was called to 
examine the injured person and testif}^ as to 
his findings and to render an opinion. This 
experimental use of expert testimony proved 
to be so enlightening, added so much to the 
clarity of the situation, and proved to be so 
informing that it soon became the custom. 
Since that time medical expert testimony 
by physicians has probably been more called 
to assist the courts and juries to understand 
technical matters, than has any other class 
of expert witness. 

DIS.\GREEMENTS AND CONTRADICTIONS 

The tendency of litigants, claim depart- 
ments of insurance organizations, and attor- 
neys (on both sides, of course) is to try to 
conceal all of the information each side 
mav possess, which if not concealed might 
help the expert witnesses to further and 
aid justice. But hiding as much as they 
can of the facts which they fear might dam- 
age their side of the case, only a portion of 


the facts are exposed and revealed to the c.\-- 
pert witness, at the time that the que.stion 5 
are asked him, his answers elicited, and his 
Opinions go into the testimony in the case. 
Then the other side presents its evidence, 
with as much or as little as it feels like re- 
vealing, and gets another expert to give an 
Opinion, which because of the manner of 
asking the questions, as well as the amount 
of information given, may be diametrically 
opposite to the opinion and evidence given 
by the previous witness, although if both 
were asked the same questions under the 
same conditions, they would agree in ever)’ 
detail. In that way, the lav’yers make us out 
to be contradictory, incongruous, and given 
to denying the truth of one another's state- ' 
ments. 

A WITNESS SHOULD NOT APPEAR TO BE AX 
ADVOCATE 

Expert witnesses should not appear to 
take sides in the trials in which they testify, 
and not in any sense to appear to be advo- 
cates. Their only duty should be. to give 
their opinion when asked for it, and to an- 
swer the questions wliich the}’ are asked. 
Any appearance of adi’ocacj’ or tendenc)’ to 
champion the cause of either side or become 
controversial, u’ill lead any open-minded 
and fair jury to immediately conclude that 
the witness is taking sides, and his testimony 
will at once be discounted, and the credence 
originall]’ gi'imn it be markedly lowered or 
even rendered worthless. We have seen ex- 
pert witnesses so anxiously trv’ing to create 
favorable testimony’ for tlie side for which 
they’ were appearing, that they were almost 
as bad as the “Alibi Ike,” who was ready to 
swear that he was at lodge, when he was 
playing poker. 

PHRASEOLOGY 

jMany’ medical expert witnesses, in an evi- 
dent effort to create the impression that they 
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possess great erudition and learning, make 
use of ponderous, ultra-technical, polysyl- 
labic phraseolog)', much of which is not un- 
derstood by any one except the speaker. 
Tliis effort to throw up a cloud of scientific 
hokum, to impress their hearers with their 
great erudition, is usually successful as far 
as that purpose is concerned, but it does not 
as a rule help the cause, or clear up the se- 
riously puzzling problem Avhich is the rea- 
son for their being there. If medical expert 
witnesses would give their testimony as 
nearly as possible in words of one syllable, 
their testimony would be much better under- 
stood, more convincing, and much more use- 
ful in furthering the cause of justice. 

The average juror knows little or nothing 
about anatomy or anatomical phraseology, 
so when a physician mentions the proximal 
e.Ntremity of the third metatarsal bone, or 
the mediolateral aspect of this or that, it 
uieans but little to him ; whereas, if the wit- 
ness had spoken plainly and in ordinarv, 
common language, he might have helped and 
one some good. To go farthest and serve 
ail testimony should be couched in lan- 
P'age understandable by the most ignorant 
person on the jurv. 


capable of formulating a correct opinion rel- 
ative to the matter or a correct judgment 
thereon. 

Because of these reasons, the opinions of 
specially trained persons appearing as ex- 
pert witnesses are declared by the courts and 
authorities on jurisprudence to be admissi- 
ble as evidence. In the language of former 
Chief Justice Shaw, this is “because a man’s 
professional pursuits, his technical skill, and 
knowledge of science not common to men in 
general, enable him to draw an inference 
where men of common experience, after all 
the facts are proved, would be left in doubt.” 

When knowledge of the phy^sical or men- 
tal condition of some individual becomes 
important or particularly desirable in a law- 
suit, it will readily be seen that facts are 
liable to be presented which may cause seri- 
ous cjuestions to arise, which the jury will 
be incapable of deciding or comprehending, 
and necessitating the knowledge and experi- 
ence of a physician for their comprehension 
and elucidation. 

QUALIFYING EXPERT WITNESSES 


O'lXIox EVIDENCE AND TESTIMONY 

witn general rule that opinions 

"eyes are considered to be incompet. 

and ' ' witnesses shall not 

"bile^f! f'x V express opinic 

"ben ii • * operati 

evidence of exp, 

"'oxnerm 1 commonlv kno. 

mn'l lT"""?'- tes 

"f c,isc.~ • ' ^'e in only a certain ck 

•" ''-herein the sv 

W.wkd Medina 

Dtlunit ^ ' experience, wherein perso 

^ unable to determine, or i 


It must be understood that, because of the 
technical character of expert medical testi- 
mony physicians are expected to give, the 
witnesses must, before being permitted to 
give such testimom^ show sufficient and sat- 
isfactory qualifications to fit them to pass 
upon the medical matter in question. There- 
fore, medical expert witnesses, in common 
with other expert witnesses, are usually 
asked more or less extended questions ap- 
pertaining to their knowledge, experience, 
and qualifications along the lines in which 
their testimony is to be given. 

Often this qualifying examination is 
comparatively brief and not at all exhaus- 
tive, but it is a general rule that any phy- 
sician appearing as an expert witness is 
asked questions sufficient to place clearly lie- 
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fore the court and jur}' his status as a spe- 
cialist of large experience. 

Sometimes, large and extensive experi- 
ence and specialization are not necessary or 
required. In some States, one need not be a 
psychiatrist or specialist in diseases of the 
mind to give expert testimony as to sanity 
or insanity. The Supreme Court of Nebras- 
ka (in 180 N. W. R. 567) decided that a 
physician in general practice, who has had 
experience in cases of insanity, may be en- 
titled to testify on the question of insanity, 
although he may not be a neurologist or 
ps 3 'chiatrist. A similar decision comes from 
the Supreme Court of Missouri (225 S.W.R. 
941). 

As a general rule, however, it is necessar}'^ 
to satisfy the court that the witness has the 
necessary qualifications as an expert, unless 
the attorneys for both sides agree to accept 
the qualifications of the witness. This is fre- 
quently done by agreement between attor- 
neys, if the witness or his qualifications are 
well known. 

It is also within the province and rights 
of the presiding judge in some States to re- 
fuse to permit a witness to qualify as an ex- 
pert witness. I have known of professional 
expert witnesses whose testimony was so 
notoriously for sale as to have been so re- 
fused. There are a few such "black sheep,” 
and it is a good thing that their coats are 
so colored that they cannot be bleached. 

DISCLAIMER OF QUALIFICATIOXS 

A medical witness may disclaim qualifica- 
tions as an expert and thereby disqualify his 
opinion as evidence. According to opinions 
rendered by Supreme Courts in Mississippi, 
West Virginia, Massachusetts and several 
otlier States, a general practitioner has been 
held not qualified as an expert witness, to 
the extent of answering questions pertaining 
to some special branch of medicine to which 
he has given no special stud}' and concerning 


which he has had neither experience nor 
observation. Disclaimer of qualifications to 
testify on the subject of the interrogation 
by the witness himself, renders his testimony 
upon that particular subject incompetent and 
inadmissible. 


EXPERTS MUST NOT USURP THE FUNCTION 
OF THE JURV 

Probably the first and most important 
principle involved governing the introduc- 
tion of opinion ei'idence is that the witness 
must not so testify as to assume the duh’ of 
or trespass upon the functions of the jury. 
For example, the questions asked the wit- 
ness upon which he is expected to pass his 
opinion must not be the exact questions 
which it is the duty of the jury to decide; 
thus the expert witness must not be asked if 
in his judgment, based upon the testimony 
introduced in the case under trial, certain 
conditions exist, because that would be a 
matter for the juty to weigh and decide. "It 
is the function of opinion evidence to assist 
the jur}' in arriving at a correct conclusion 
upon a given state of facts” (180 N.W.R. 
815). 

HYPOTHETICAL QUESTIONS 

The usual manner of ascertaining the 
opinion of the e.xpert, without permitting 
him to assume the function of the jur}' and 
to pass upon the facts, is the formulation of 
a question containing the evidence upon 
which the party to the suit relies, and the 
trutii of which is assumed, for the witness 
to answer. This is the so-called h}'pothetical 
question, which, supposedly embodying the 
salient and most important points and parts 
to the desired extent, is propounded to tlie 
expert witness and is to be answered by him 
according to his knowledge and experience. 
The attorneys usually frame this type of 
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question most carefully, setting forth hypo- 
thetically all the points upon which they de- 
sire the opinion or answer of the expert to 
be based. The theory of the hypothetical 
question is that it contains only essential 
facts of the case, so that when an expert 
witness is asked an hypothetical question 
which contains assumed facts, or statements 
which are not supported or proven by the 
evidence, there is liable to be an immediate 
objection by the opposing attorney to the 
witness answering the question, and if the 
objection is sustained by the trial judge, no 
answer is given. It has been held by numer- 
ous capable trial judges, and confirmed by 
higher courts, that if one statement included 
in the hypothetical question, and therefore 
supposed to be true, is untrue and not sup- 
ported by the evidence, the answer and opin- 
ion of the entire hypothetical question will 
be valueless (226 S.W.R. 137). 

Expert witnesses do not in all cases tes- 
tify upon hypothetical statements of facts 
alone. If the physician has attended a pa- 
tient whose case is on trial, and understands 
his condition, he is a proper witness to state 
such facts and conditions, and after having 
stated such facts and conditions to the jury 
he may as an expert express an opinion 
thereon, provided, of course, that the stat- 
utes of the State wherein the trial of the 
case is held do not provide for and declare 
that the knowledge acquired by a physician 
while attending a patient is privileged, and 
that the patient has not waived the privilege. 

The court atid jury have a right to know 
upon what the opinion of the expert wit- 
ness is based, so that it is an established 
rule that the presiding judge, the jury, nor 
the attorneys for cither side of the case 
on trial may ask the expert witness the 
reason for which his answer was given, and 
upon what his opinion was based; or the 
witness may. with ^lennission of the court, 
explain why his answer or opinion is .«o 
given. Details such as these are tisually 
gone into during cross-c.xnniinatinn. at 


which time the witness may be asked any 
question tending to test his credibility, 
accuracy, and memory. He may be com- 
pelled to answer questions even though they 
may tend to injure his character and reputa- 
tion, except when the answer would contrib- 
ute to his own incrimination. 

An old — ^but still recognized — authority, 
entitled, “Rogers on Expert Testimony,” 
lays down rules governing the examination 
of expert witnesses, as follows; 

First, Evidence should be confined to the 
points in issue, and evidence of collateral facts 
which are incapable of affording any reason- 
able presumption as to the principal matter in 
dispute, should not be received. 

Second, Leading questions should not be 
asked on the direct examination, but may be 
asked on the cross-examination of a witness. 
[This may be subject to e.xception when and 
where tlie subject matter of the evidence is 
complicated and usually does not apply when 
the witness is hostile.] 

Third, In England the rule is that the direct 
examination and the cross-examination of a 
witness must relate to the facts in issue, or 
relevant or deemed to be relevant thereto, 
while the re-direct examination must be di- 
rected to an explanation of the matters re- 
ferred to in the cross-examination. But in 
this countin' the weight of authority is in favor 
of confining the cross-examination of the wit- 
ness to the facts testified to in chief. The 
English rule has been substantially adopted in 
^lassachusetts, Missouri, and South Carolina. 
In Michigan the English rule has been acted 
on in practice, and the rulings of the Supreme 
Court of that State are as liberal as those of 
the Supreme Court of Massachusetts on the 
same subject. 

Fourth, On cross-examination, a witness 
may be asked any question tending (1) to lest 
his accuracy, veracity, and credibility, or (2) 
to shake his credit by injuring liis character. 
And he may be compelled to answer the .same, 
unless such answer would tend to incriminate 
himself. 

Fifth. If, on cross-examination, a witness is 
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asked a question which is irrelevant only in 
that it may tend to shake his credit by injur- 
ing his character, his answer cannot be con- 
tradicted unless, (1) he has denied facts tend- 
ing to show that he is not impartial, or (2) 
he has been asked and has denied or refused 
to answer whether he has been convicted of 
some criminal offense. 

Sixth, The court, in its discretion, may per- 
mit a witness to be recalled for further exam- 
ination. If permission is granted for further 
examination-in-chief, or further cross-exam- 
ination, the parties have the right of further 
cross-examination and of further re-direct ex- 
amination, respectively. 

Seventh, On cross-examination, a witness 
ma}' be asked as to any former statements 
which he may have made, and which are in- 
consistent with his present testimony. If he 
denies having made them, they may be proven 
against him. 

Eighth, A party is entitled to the cross- 
examination of a witness who has been (1) 
examined-in-chief, or (2) according to the 
English rule, if he has been intentionally 
sworn. 

WEIGHT OF EXPERT EVIDEXCE 

The effect, credence, and force which are 
to be given to expert evidence b}" the jury, 
in the course of its deliberation, is a ques- 
tion upon which the courts of the several 
States in this country have been at consider- 
able variance. 

A well-recognized line of discussion is to 
the effect that expert evidence should be re- 
ceived with caution, because, being merely 
an expression of opinion, it is not entitled 
to receive the same weight as the testimon}^ 
of an eye-witness to a fact within his knowl- 
edge. This was most clearly put, when the 
trial judge in a New York case, in his in- 
struction to the jury, said: “When a phy- 
sician testifies in regard to a fact, you are 
to believe it just as you are to believe any 
other man of equal credit. When they tes- 


tify to a fact that the}^ know from their 
study of diseases, and their characteristics, 
and tell us what there is of the facts, you 
are to believe it. But when they testify in 
regard to opinions, it becomes a' different 
question Everything that these phy- 

sicians testify to as niatters of observation, 
and by which they are able to tell you the 
characteristics of the disease, y^ou are to be- 
lieve as facts, as you would otherwise. 

“In considering their testimony, you will 
consider, in reference to each statement, 
whether it is a fact or an opinion; you will 
appN this rule to all facts connected with 
the case, that are derived from the investi- 
gations of these physicians.” 

On the other hand, other courts have held 
that expert testimony should be considered 
like other evidence and given equal weight, 
while still other courts hold that expert evi-. 
dence should be given little credence. 

In marked contrast to the few instances in 
which the last expressed view is held, very 
many courts have stated that the opinions of 
physicians on medical matters should have 
great weight, while others have stated that 
opinions of phy’sicians as to mental capacity, 
sanity, and insanity are entitled to no great- 
er weight or credence than that of ordinary 
persons. 

Although these widely varying views may 
seem to be irreconcilable, a careful study of 
the facts before the courts in the different 
cases, causes many of the inconsistencies to 
disappear. The circumstances of the cases, 
the widely varying conditions of the patients, 
the widely varying opportunities of the phy- 
sicians to study the circumstances and condi- 
tions relative to which their testimony, the 
character of their testimony or the opinions 
which they are called upon to express, may 
be so at variance as to have an eqitaUy 
widely varying effect in producing these dif- 
fering expressions of the expert witness s 
opinions. 
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MULTIPLICITY OF EXPERT WITNESSES 

While many swallows may make summer, 
a multiplicity of expert witnesses may not 
make the side that they testify for, right and 
entitled to a verdict. In a widely quoted 
case before the Court of Civil Appeals of 
Texas, in which a number of physicians 
testified for one side and only one ph3'sician 
testified for the other, and the jury found 
for the side employing only the one phy- 
sician, the Appellate Court said: “The 
jury clearly could accept the opinion of one 
expert rather than the contrary opinions of 
many experts. To hold otherwise would be 
tantamount to holding that a jury’s verdict, 
in order to be upheld, must be in favor of 
the party offering the greater number of 
expert witnesses to testifv as to its conten- 
tion” (23 S.W.R. 405). ' 

MED1C.\L BOOKS IN EVIDENCE 

In nearly all States in this country med- 
ical Ixioks maj' not be introduced as testi- 
mony or for evidence, but statements Iw 
witnesses that their testimony is based upon 
knowledge acquired 1w reading medical 
lK)oks arc admissible and constitute compe- 
tent evidence. In several instances in my 
own experience, extracts from medical 
hooks have been read and witnesses have 
l)ccn asked if they agreed with the state- 
ments and opinions of the author. Of 
course, this was done to discredit the wit- 
ness on each occasion. This plan was once 
tried on me, by an attorney, who read a1>- 
stracts from an old and obsolete mcdic.al 
hook. I did not agree with the statements 
quoted from the l)ook and qualified my 
answer by calling attention to the fact that 
the iKtok was over twenty years old and 
that nredical knowledge had advanced in 
that time. When later I wa‘- asked ii\ re- 
direct examination as tf> what I b.'ised mv 
differing opinion upon, I gave the name of 
a IxFik written by a worldwide anthoritv. 


published within a year, and in which I was 
quoted upon the identical subject under in- 
vestigation by the attorney who was trying 
to discredit me. The result proved that his 
effort and attempt to discredit me acted as a 
lx)omerang, the jury finding for the defend- 
ant, without leaving their seats. 

EXPERT WITNESS FEES 

When a physician has been called as an 
expert witness, he is entitled to a fee com- 
mensurate with his standing and prominence 
in his profession, and in nearly all instances 
he receives the same. This is particularly 
true if the witness has prepared himself 
especially, or has made special investigation. 

It is true that a physician is sometimes 
compelled to answer a subpeena as an, ordi- 
nar}' witness, and after his appearance on 
the witness stand is obliged to testify as an 
expert, for the statutory per diem and mile- 
age; but under such circumstances onlv im- 
promptu answers to the questions put to him 
may be demanded. 

If the part}' for whom the expert testi- 
mony is to be given, desires that the testi- 
mony be backed up by knowledge acquired 
by special study and investigation, special 
arrangements as regards compensation 
should be and generally are made; and any 
such arrangement or contract, if made, is 
valid and enforceable. A physician (or 
other expert witness) having in good faith 
rendered such services, may enforce the 
payment for same by suit. If no definite fee 
has been fi.xed by agreement, he may recover 
a fair, just, and reasonable amount for his 
services. 

The Supreme Court of Louisiana held 
that two physicians who were summoned 
from the city of New Orleans to appear in 
Lincoln Parish, to testify in a murder case 
as expert witnesses, gave their testimonv 
and rendered a bill for S50.00 per d.ay phis 
their actual expenses. The trial court 
allowed them $25.00 per day and exiienscs. 
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The physicians then appealed to the Police 
Jury to show cause Avhy thej' should not be 
allowed the amounts they claimed in full. 
These ph 3 'sicians stood high in the medical 
profession as well as in public esteem, and 
testified that their charge was reasonable, 
and even less than what was usually allowed 
them as expert witnesses, and that the 
amounts of their claims had been agreed 
upon beforehand. There was no evidence 
to the contrary. The trial judge held that 
the amount of their fee was Avholl)' within 
the discretion of the trial court and that the 
allowance Avas reasonable. But the Supreme 
Court, in its wisdom, held that these experts 
were entitled to the fidl amount of their 
bills, which Avas the A'alue of their services, 
and that the evidence shoAved that this A'alue 
AA'as at least equal to the amount claimed, 
in consequence of Avhich, it amended the 
judgment appealed from, by increasing it to 
$229.85 in far'or of each physician, die 
Parish of Lincoln to pay all costs. 

There is an Illinois case, AA'herein a phy- 
sician, subpoenaed as an ordinary AA'itness in 
a personal injury case, declined to ansAA’er an 
hypothetical question for the reasons that 
“an expert witness is entitled to a different 
and greater compensation than an ordinary 
Avitness is alloAved, and an expert is not 
required to give expert testimony AA'ithout 
compensation as an expert, unless a reason- 
able compensation shall have been paid or 
provided for.” 

The trial judge fined the physician for 
contempt of court, AA'hich sentence Avas ap- 
pealed to the Appellate Court and that court 
in a long and A-erbose decision confirmed 
the decision of the loAver court, that ph}'- 
sicians must ansAver questions and giA'e ex- 
pert testimony even though they A\'ere or are 
subpcenaed as ordinary Avitnesses and not 
paid fees commensurate to the A-alue of their 
services. This Avas the first time that this 
question had ever been directly decided by 
an appellate court in Illinois, and AA'hen I 


called the attention of some of m_A’ medical 
confreres to it, it caused not a little adverse 
discussion. Manifestly, the principle that 
our knoAvledge — the product of our labo- 
rious study and research — is our property, 
and is as a matter of fact all that we have to 
sell, is trampled upon by this decision. We 
have been taught to believe that no one, be 
he indiA'idual, corporation, court, or state, 
has a laAvful right to take arvay from us that 
AA'hich is our propert)', Avithout rendering 
back to us due and just compensation, so, 
naturally, it irks us to learn that Avhat we 
have a right to consider our property may 
be taken from us, and that Avithout proper 
remuneration. So far as Ave har'e been able 
to learn, aa'c can do little or nothing about 
it, except in rare instances. I have been 
able once, so far, to circumA'cnt this decision, 
and Avill be glad to e.xplain to members of 
the Radiological Society how it may be 
done, if the}' care to AA'rite me. 

The Avitness fees Ardiich a party pays to 
expert Avitnesses cannot be recoA'ered from 
the adr'erse party in the suit, but must be 
borne by him, irrespective of the final out- 
come of the trial. 

GEiVERAL POINTS TO PE OBSERA'ED BA' 
EXPERT AVITNESSES 

Some general points to be observed by 
medical expert Avitnesses Avho are not accus- 
tomed to appearing in court are as folloAA's; 

It is usually' advisable not to make too 
prompt a reply to the questions asked. Per- 
haps one of the laAAO'ers AA'ants to make an 
objection to your ansAvering, This is par- 
ticularly true during cross-examination. 

It is usually adr'isable to stop when the 
question asked has been ansAvered, and it is 
seldom adA'isable to A'olunteer information. 
If more information is desired, further 
questions Avill be asked. 

It is never adA'isable to undertake to 
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answer any question which you do not 
tlioroughly and clearly understand. Ask to 
have the question repeated rather than do 
that. 

Do not fear the lawyers. Remember that 
you know much more about medicine than 
they do and iJtcy knozv that yon knozv that. 
Many of them try to give out the impression 
tliat they know a lot about medicine — and 
other tilings — but it is almost alwa^'-s a 
“bluff.” 

The following amusing incident occurred 
a few years ago. I had been called as an 
e.\pert witness to give an opinion as to 
whether or not a fracture was shown in cer- 
tain roentgenograms of the cranium, intro- 
duced as evidence. The examining attor- 
ney on the opposite side of the case was a 
dapper, conceited young fellow, who seemed 
to be nettled at my positive, sure-of-myself 
manner of answering the questions, and in 
cross-examination evidently determined to 
catch me, and discredit my testimony, which 
he manifestly considered was damaging his 
case. He repeatedly and in various ways 
asked me about my qualifications, partic- 
ularly in relation to my knowledge of anat- 
omy, and finally asked me if I could give 
him the location of some obscure ganglion 
• — naming it. My prompt reply that “It is 
between the parietal bone and the os calcis” 
completely satisfied him. A medical friend 
of mine, who happened to he present, stuffed 
his handkerchief into his mouth and hur- 
riedly left the court room. 

Do not be ashamed or afraid to say that 
you do not know. No man is e.xpected to 
know all there is to medicine any more than 
any one man is expected to know all there is 
to law. biology, astronomy or any other sub- 
ject. 

Do not become confused, agitated, or ex- 
cited by the attempted intimidation or inter- 
ruptions of tile attorneys. It is frequently 
their purpose to try to confuse or excite 
witnesses by re|ieatcd interruptions, so as to 


cause them to contradict their previous 
statements or misstate something. 

Do not be an advocate for the side for 
which you appear. Do not appear to favor 
either side. Your place is to tell the truth 
as )'ou see it and that only, and not to try 
to influence the court or jury to any greater 
extent than that truth -will or should. It 
is the lawyer’s business to argue the case 
and not the business of rvitnesses to do any- 
thing except give testimony. Do not be 
controversial. 

Do not be too technical in your ansrvers to 
cpiestions. Use the same sort of language 
that you rvould to ten-year-old children, be- 
cause there may be jurors listening to you 
whose mentalit}’' is that of a ten-year-old. 
Use w'ords that are in general use and as 
far as possible refrain from the use of tech- 
nical terms. 

As a rule, it is not advisable to become 
facetious. Jokes may be misunderstood and 
at best they tend to lower tlie dignity of 
the procedure, and cause one to lose caste, 
particularly with ignorant persons. 

Speak slowly, and show that you mean 
what you say. Be convincing. Give out 
the impression that you are sure of yourself 
and unafraid. 

If you are asked if you expect to be paid 
for your services, do not hesitate to say 
“yes” (if you do), and if asked the amount 
do not be at all backward in naming it (if it 
has been agreed upon). No sensible person 
expects you to donate your time, e.xpcrience, 
and knowledge except to a deserving char- 
ity, and you need not be ashamed to place a 
high value on your services. The lawyers 
do this for their seiwices. 

Ol)servation of these few points, and the 
maintenance of the usual presence of mind 
and calmness, such as you arc wont to dis- 
play in your daily routine of practice, are all 
th.at arc ncccssan,- to make an c.xcellcnt wit- 
ness of any physician. 
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The physicians then appealed to the Police 
Jury to show cause rrdiy they should not be 
allowed the amounts they claimed in full. 
These physicians stood high in the medical 
profession as well as in public esteem, and 
testified that their charge was reasonable, 
and even less than what was usually allowed 
them as expert witnesses, and that tlie 
amounts of their claims had been agreed 
upon beforehand. There was no evidence 
to the contrary. The trial judge held that 
the amount of their fee was wholly within 
the discretion of the trial court and that the 
allowance was reasonable. But the Supreme 
Court, in its wisdom, held that these experts 
were entitled to tlie full ainount of their 
bills, wliich was the value of their services, 
and that the evidence showed that this value 
was at least equal to the amount claimed, 
in consequence of which, it amended the 
judgment appealed from, by increasing it to 
$229.85 in favor of each physician, the 
Parish of Lincoln to pay all costs. 

There is an Illinois case, wherein a phy- 
sician, subpoenaed as an ordinary witness in 
a personal injury case, declined to answer an 
hypothetical question for the reasons that 
"an expert witness is entitled to a different 
and greater compensation than an ordinary 
witness is allowed, and an expert is not 
required to give expert testimony without 
compensation as an expert, unless a reason- 
able compensation shall have been paid or 
provided for.” 

The trial judge fined the physician for 
contempt of court, which sentence was ap- 
pealed to the Appellate Court and that court 
in a long and verbose decision confirmed 
the decision of the lower court, that phy- 
sicians must answer questions and give ex- 
pert testimony even though they were or are 
subpoenaed as ordinary witnesses and not 
paid fees commensurate to the value of their 
services. This was the first time that this 
question had ever been directlr’ decided by 
an appellate court in Illinois, and when I 


called the attention of some of my medical 
confreres to it, it caused not a little adverse 
discussion, lllanifestly, the principle that 
our knowledge— tlie product of our labo- 
rious study and research — is our properff, 
and is as a matter of fact all that we liave to 
sell, is trampled upon by this decision. We 
have been taught to believe that no one, be 
he individual, corporation, court, or state, 
has a lawful right to take away from us that 
which is our property, without rendering 
back to us due and just compensation, so, 
naturally, it irks us to learn that what we 
have a right to consider our property may 
be taken from us, and that without proper 
remuneration. So far as we have been able 
to learn, we can do little or nothing about 
it, except in rare instances. I have been 
able once, so far, to circumvent this decision, 
and will be glad to explain to members of 
the Radiological Society how it may be 
done, if the}’- care to write me. 

The witness fees which a party pays to 
expert witnesses cannot be recovered from 
the adverse party in the suit, but must be 
borne by him, irrespective of the final out- 
come of the trial. 

GEXERAL POINTS TO BE OBSERVED BY 
EXPERT WITNESSES 

Some general points to be observed by 
medical e.xpert witnesses who are not accus- 
tomed to appearing in court are as follows: 

It is usually advisable not to make too 
prompt a reply to the questions asked. Per- 
haps one of the lawyers wants to make an 
objection to j'our answering. This is par- 
ticularly true during cross-examination. 

It is usually advisable to stop when the 
question asked has been answered, and it is 
seldom advisable to volunteer information. 
If more information is desired, further 
questions will be asked. 

It is never advisable to undertake to 
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Supreme Court of Georgia, which affirmed the 
judgment in the physician’s favor. 

Apparently, the principal error of the trial 
court urged on behalf of the patient was the 
following instruction to the jury : 

“Unless you are reasonably satisfied from 
the evidence that the defendant failed to exer- 
cise reasonable and ordinary care, skill, and 
diligence in the treatment of the plaintiff’s 
broken leg and foot, you cannot find for the 
plaintiff.” 

This instruction, argued the patient, would 
excuse the physician f rom negligence in diag- 
nosis. In common parlance, said the Supi'eme 
Court, and often in the law, “treatment” is the 
broad term covering all the steps taken to 
effect a cure of the injurj^ or disease. It in- 
cludes examination and diagnosis as well as 
the application of remedies. The patient’s 
complaint, it is true, spoke of diagnosis and 
treatment as distinct. The sense in which 
terms are used in a charge to the jury need 
not necessarily conform to the sense in which 
they are employed in the pleadings ; they may 
become misleading in a given case and call for 
an explanatory charge. But the giving of this 
instruction is to be justified on broader 
grounds. While both counts of the complaint 
charge negligence in “diagnosis” as a proxi- 
mate cause of the injury, the only causal con- 
nection between such negligence, if any, and 
the injury was improper treatment, or failure 
to apply the right treatment because of such 
had diagnosis. Neither bad diagnosis nor 
want of diagnosis alone was sufficient. If the 
proper treatment was applied, no injury' would 
result no matter what the diagnosis. If the 
proper treatment was not applied, because 
either of negligence in diagnosis or of other 
want of ordinary care, skill, or diligence, that 
treatment would be "negligent," using “treat- 
ment” in the limited sense of the complaint. 
Negligence in “treatment,” either in the inclu- 
sive or limited sense, was essential to the 
plaintiff’s recovery of damages. 


shown by a roentgenogram that is not produced 
in court. The contention that the roentgen- 
ogram is a part of the hospital records and 
cannot be taken from the hospital presents 
no adequate excuse for a failure to produce 
it. There is no rule of law that places hos- 
pital records in a privileged class. They can 
be produced in court the same as the records 
of a corporation or any' other records, corpo- 
rate or private, that may' be necessary to 
further justice between litigants. The roent- 
genogram should be produced in evidence so 
that the other party to the case may use it for 
the purpose of cross-examination and submit 
it to his own medical experts for examination, 
to enable them to testify as to their interpreta- 
tion if they disagree with the expert who in- 
terpreted it on behalf of the party relying on 
it. A medical expert may not testify' as to 
the cause of a person’s physical condition or 
injuries, when his testimony' is based in part 
on a report made to him by another phy'sician 
or on information that he derived from pri- 
vate conversations with a third party. 

Testimony of Expert Witnesses Appointed 
by Coxirt (Vey vs. State (Ohio), 172 N.E.R. 
434). — A mandatory' provision of a statute 
that “the judge of the trial court shall appoint 
one or more disinterested qualified physicians 
... to testify' as experts” does not make it 
mandatory that the experts so appointed be 
called to testify at the trial. The intention 
of the legislature in passing such a statute was 
to make expert testimony' neutral and disin- 
terested and to remove the evil often arising 
because of partisan expert testimony. Under 
the statute the appointment of experts is un- 
questionably mandatory, but the actual calling 
of the experts to testify is discretionary with 
the court. It often happens that court-ap- 
pointed experts have formed no opinion. In 
such a case there would be no purpose in call- 
ing the experts merely to testify to that fact. 


Expert Opinion on Roentgenogram Not in 
Evidence (Lcfcbvrc vs. Western Coal and 
mining Co. (Kan.), 289 P.R. 456).— A physi- 
cian may not testify concerning what was 


Fracture of Vertebra: by Chiropractor 
(Witt vs. Reed (Okla.), 289 P.R. 291).— 
Reed, suffering from an “ordinary cold in his 
head,” employed Witt, a chiropractor, to treat 
him. Reed alleged that he was injured by the 
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REPORTS OF CASES INVOLVING 
RADIOLOGICAL MATTERS" 

Myeloma Attributed to Trauma (Loveless 
vs. Red Top Cab Co. (Wash.), 291 P.R. 344). 
— Loveless was injured by a taxicab operated 
by the defendant company. He instituted suit 
for damages but died before the case was 
tried. His wife, as administratrix, was sub- 
stituted as plaintiff. The trial court gave 
judgment in her favor, which judgment was 
affirmed by the Supreme Court of Washing- 
ton. 

Prior to the accident. Loveless was in good 
health. The injuries complained of were re- 
ceived Aug. 6, 1928. Loveless, while cross- 
ing the street, was struck by a taxicab, the 
front fender hitting him in the lower part of 
the back. He fell on the fender and then to 
the street. He was taken to a hospital, where 
he remained for two or three days. He con- 
tinued under the care of a ph3-sician, however, 
for three or four months. About three weeks 
after the accident, his health began to fail. 
About a month after the accident, pain de- 
veloped in the lower part of his back. This 
became more acute as time went on and was 
attributed by his ph^^sicians to arthritis of the 
spine. About the middle of December a 
roentgenogram showed a slight mottling or 
coloring in the lower spine. From the time 
when his health began to fail, three weeks 
after the accident, his condition grew gradual- 
ly worse, and for three or four months prior 
to his death he was confined to his room and 
most of the time to his bed. April 13, 1929, 
he developed pneumonia. He died three dar-s 
later. An autopsy showed a myeloma in the 
lower part of the spine. 

A phj'sician testifjdng for the plaintiff 
stated unequivocally that in his opinion the 
mj^eloma was caused bj'- the accident. Another 
physician, also testifying for the plaintiff, felt 
confident that the injury at the verj' least pre- 
disposed to the development of the m3'e]oma 
and was a factor in its causation. Ph3-sicians 
called by the defendant testified that the mye- 
loma was not caused by the accident. Taking 

'Reprinted by permi'i'iion from the Journal of the Amcrt- 
can Medical Association. 


into consideration the histor3- of the case, said 
the Supreme Court, together with the evidence 
of the two physicians who testified for the 
plaintiff, there was substantial evidence to take 
to the jury the question whether the myeloma 
\\ as or was not caused by the accident. 

Physicians called by the plaintiff testified 
that the primary cause of death was the mye- 
loma and that the pneumonia was the terminal 
cause. Physicians called by the defendant tes- 
tified that the pneumonia was the primaiy 
and proximate cause of death. From what 
was disclosed 63'- the autopsy, it was apparent 
that death was rapidly' approaching even if 
pneumonia had not appeared. Whether death 
was caused proximately by the myeloma or by 
the pneumonia was a question of fact to be 
determined by' the jury'. Where the original 
act is wrongful and would naturally' in the 
ordinary' course of events produce death, as 
the jury' had a right to find in this case, the 
occurrence of pneumonia as the terminal cause 
does not relieve the defendant from liability. 

Diagnosis as Part of Treatment (Hester vs. 
Ford (Ala.), 130 So.R. 295.— The plaintiff, 
Hester, injured his ankle. No X-ray machine 
was available, and the plaintiff refused to take 
an anesthetic. The defendant phy'sician there- 
fore administered morphine and examined the 
injury by sight and touch. He found a frac- 
ture of the tibia at the joint, set it and applied 
splints. Several weeks later a roentgen exam- 
ination showed that the fibula was fractured 
some two or more inches above the joint and 
that the fragments overlapped. An operation 
was necessary'. Thereafter the plaintiff sued 
the defendant for malpi'actice. One of the 
counts of the plaintiff’s complaint charged 
that the defendant negligently failed to use 
in and about "said diagnosis and treatment" 
of the plaintiff’s injury reasonable care, skill, 
or diligence. Another count charged that the 
defendant failed to use in and about ‘‘said 
diagnosis" of plaintiff's ankle such care, skill, 
or diligence as was reasonably' necessary' to 
ascertain the character of the injury'. Judg- 
ment was rendered in favor of the defen- 
dant physician. The patient appe.'iled to the 
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Jessner was convicted of murder, after 
court-appointed experts had testified concern- 
ing iiis sanity. He appealed to the Supreme 
Court of Wisconsin, alleging that the statute 
under which those experts had been appointed 
had deprived him of various constitutional 
rights. The statute, he complained, undertakes 
(0 authorize such an observation, examination 
and investigation of the accused as constitute 
an invasion of his right of privacy, guaranteed 
by constitutional prohibitions against un- 
reasonable search and against compulsory self- 
incrimination. 

If the statute under consideration, said the 
court, attempts any violation of the constitu- 
tional rights of an accused person, it must be 
through that provision that authorizes his com- 
mitment to a hospital for observation. It does 
not follow, however, that, because a fact per- 
tains to or is connected with the person of one 
who is accused of crime, that fact is necessa- 
rily a secret; personal characteristics which 
are commonly open to and observable by all 
persons are not of that secret nature which the 
constitutional prohibitions here discussed are 
designed to protect. This statute should not be 
construed, if it is possible to construe it other- 
wise, as a legislative attempt to compel an 
accused person to submit to an unconstitu- 
tional inspection or investigation. It is con- 
strued here, said the Supreme Court, as 
authorizing the court-appointed experts to 
make only such investigations and examina- 
tions as are consistent with the constitutional 
rights of the accused, but no attempt wrill be 
made at this time to set the limits of such 
rights. In the present case, said the court, no 
matter what the constitutional rights of an ac- 
cused person may he, there is no contention 
that they were violated. The appointment of 
experts by the court and their examination of 
the defendant were by and with the consent of 
the defendant. Their testimony, therefore, 
cannot be said to be based on knowledge ob- 
tained as the result of any violation of the con- 
stitutional rights of the accused. 

The defendant contended further that the 
statute authorizing the appointment of expert 
witnesses by tiic courts violates that provision 
of the Wisconsin constitution that guarantees 


a jury trial, since the witnesses appointed by 
the court must be identified to the jury^ as 
court-appointed experts. This, he contended, 
makes the court stand sponsor for the credibil- 
ity and reliability of such experts. The "jury^” 
guaranteed to the defendant by^ the Wisconsin 
constitution, however, the court said, is such 
a jury' as was known by the common law in 
the courts in the territory of Wisconsin before 
the state was organized. The only limitation 
which the common law imposed on the trial 
judge in the matter of expressing his opinion 
with reference to the merits of a case was that 
he should make it clear to the jury' that they' 
were not bound by that opinion and that their 
decision on the facts rested exclusively with 
them. Whether the sponsoring of any wit- 
nesses by the court is good public policy, how- 
ever, is no longer a matter of judicial opinion : 
the dominant opinion of the Wisconsin legis- 
lature on the subject has received expression 
in this statute, and such an expression on 
mattei'S of public policy prevails unless it con- 
travenes some constitutional provision. There 
is no constitutional provision in Wisconsin re- 
lating to jury trials which prohibits the prac- 
tice prescribed by the legislature in this 
statute. 

The conviction of the defendant was 
affirmed. 

Liability of Third Person for Medical Fees 
(Stvarens vs. Pf nisei (J\£o.), 26 S.IV.R. {2d) 
951). — Pfnisel was burned in a gasoline ex- 
plosion in the course of his employment. His 
cousin, Mrs. Amel, with whom he boarded, 
requested Dr. Swarens to render medical 
services and promised to pay his bill. Pfnisel 
was unconscious when Swarens first visited 
him and at no time said anything to Swarens 
about employing him. Swarens, however, did 
not charge Mrs. Amel on his books for his 
services; he made the charge to Pfnisel. He 
rendered no bill to Mrs. Amel, but when his 
services ended, he, at Mrs. Amei’s request, 
delivered his bill, made out against Pfnisel, to 
Pfnisel’s attorney, who was negotiating for a 
settlement with the insurance company' by 
which Pfnisel’s employer was insured. 
Swarens’ bill was not paid, so he sued Pfnisel 
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treatment. He, therefore, sued the chiroprac- 
tor and obtained judgment. From this judg- 
ment the chiropractor appealed to the Supreme 
Court of Oklahoma, where the judgment was 
affirmed. 

Reed alleged, among other things, that the 
chiropractor, in disregard of the ordinary skill 
used by ordinarily skilful practitioners of 
chiropractic, negligently and unskilfully failed 
properly to diagnose his physical condition 
and unskilfully and negligently applied a 
greater amount of force to his, Reed's, body 
than was reasonabl}' necessarj' under the cir- 
cumstances, thereby permanently injuring him. 
Describing one particular treatment, Reed 
alleged that the chiropractor requested him to 
sit upright on a small bench, placed his knee 
against Reed’s back, and, after bracing him- 
self, reached his arm around Reed’s head and 
gave the head a quick jerk. Immediately, 
Reed, the patient, suffered a sharp pain in the 
region of the fourth cervical vertebra. This 
continued to grow in intensity and severity 
until the evening of the following day. Then 
the pain became so severe that a physician was 
called. Reed continued to grow worse, be- 
coming delirious and almsot totally paralyzed. 
The second, third, fourth, and fifth cervical 
vertebrse, Reed claimed, had been injured and 
dislocated and he himself permanently injured. 

A roentgenologist testified that roentgeno- 
grams taken by him showed almost complete 
destruction of the spinous process of the 
fourth cervical vertebra, a fracture through 
the body of the fifth cervical vertebra, and a 
callus on part of the upper surface of the 
sixth thoracic [sic] vertebra. The trial court 
instructed the jurj' that before it could decide 
for the patient it must find that the chiroprac- 
tor failed to use such ordinary care and skill 
as were used by his school of practice and that 
such want of ordinary skill and care was the 
pro.ximate cause of the patient’s injury. The 
jurj' was further instructed that if the chiro- 
practor bestowed on the patient such reason- 
able and ordinary care as a physician in the 
same line of practice would ordinarily have 
bestowed in such a case, then the patient could 
not recover and the verdict must be for the 
chiropractor. In these instructions the Su- 


preme Court found no error. The jury, con- 
cluded the court, evidently found from the 
evidence that the chiropractor did not use such 
ordinary care and skill in his treatment of the 
patient as were used by practitioners of the 
same character. 

Admissibility of Hospital Records (Sullivan 
vs. Morse (Mass.), 171 N.E.R. 66S; Calhoun 
vs. Morse (Mass.), 171 N.E.R. 66S; Connors 
vs. Morse (Mass.), 171 N.E.R. 66S).— The 
general rule is that if a document, such as a 
hospital record, is offered in evidence and 
found admissible in part, the entire document 
should be admitted. The same rule prevails 
where a document not strictly admissible is 
admitted in evidence by agreement. Irrelevant 
matters, however, although a part of an other- 
wise admissible conversation set forth in the 
document, should be excluded, notu'ithstand- 
ing the general rule that the entire document 
or record should be admitted. 

Care and Skill Correlated (Rothschild vs. 
Barck (Mo.), 26S.W.R. (2d) fdOJ. --The phy- 
sician owed the plaintiff a duty to e.xercisc 
ordinary care and skill. His failure to exer- 
cise either would be negligence. If he was 
incompetent and attempted an operation which 
he knew he could not perform, it would be 
negligence. So tire term “negligence” covers 
not only a lack of care but also failure to 
exercise skill which the person possesses and 
the attempt to exercise skill which he knows 
he does not possess. 

Appointment of E.rpert Witnesses by the 
Court (Jessner vs. State (Wis.), 231 N.W.R- 
634). — In Wisconsin, in any criminal case, 
whenever expert opinion evidence is necessary' 
or desirable the trial judge may appoint one or 
more disinterested qualified expert witnesses 
(Wis. Stats., sec. 357.12). The fact that such 
expert witnesses have been appointed by the 
court must be made known to the jury’, and 
the witnesses are subject to cross-e.xamination 
by both parties. The court may commit an ac- 
cused person to an asylum for observation by 
all interested e.xperts. 
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spine of the plaintiff. The roentgen-ray ma- 
chine that he used, he said, was “not in very 
good working order” ; it was an old machine 
and had seen its best days. He did not use a 
fluoroscope. The roentgenograms Avere, how- 
ever, he testified, a correct representation of 
the plaintiff's cervical spine. The appellant, 
defendant in the court below, contended that 
under the circumstances stated the roentgeno- 
grams were not competent evidence. In the 


absence of other convincing proof tending to 
establish accuracy, said the Supreme Court of 
Illinois, it vvould certainly be improper to ad- 
mit roentgenograms shown to have been taken 
on a machine not in “good working condition,” 
but no absolute rule has been laid down mak- 
ing roentgenograms taken on such a machine 
inadmissible regardless of other testimony and 
considerations. In the present case, the evi- 
dence was properly admitted. 


PREDICTS HUMAN LIFE WILL BE NO 
LONGER BUT HEALTHIER 
The span of human life, the actual number 
of years which an individual may attain, will 
probably not be lengthened much beyond its 
present limit ; yet the sixty years of the pres- 
ent span of life will be lived in much greater 
health and happiness, it has been predicted by 
a speaker before the American Philosophical 
Societ}*. 

Man is a reasoning animal, however, the 
speaker pointed out, and his future will not be 
merely the struggle for existence. His adapta- 


tion to his environment and his conquest of 
that environment thus far make it impossible 
to predict that he will not go farther along 
those lines and push ahead the extent of his 
life span. . . . Further application of present 
scientific knowledge will make the average 
man’s life not only longer, but healthier. Un- 
necessary disease must disappear. Death must 
no longer come in childhood. Debilitating, in- 
capacitating illness must be postponed. Each 
of us should have the hope of growing old 
gracefully, in the possession of his mental and 
physical powers . — Science Service. 
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and Mrs. Amel jointly. Judgment was later the leg pained her again and be<^an to 
rendered against both of them, but Mrs. Amel swell at the place of the injury. December 29 
appealed, ultimately carrying the case to the she complained of the pain, to the nurse in the 
Supreme Court of Missouri, Division No. 2. hospital or rest room at her place of employ- 
Mrs. Amel contended that her promise to ment, whom she had occasion to consult about 
pay Swarens for his services was void, be- another ailment. She did not associate it, how- 
cause it was not in writing, since the statute of ever, at that time, with the injury she had suf- 
f rauds provides that “no action shall be brought fered, nor did she do so until after the physi- 
to charge . . . any person upon any special cian whom she first consulted, February 2, 
promise to answer for the debt, default or questioned her. Roentgenograms taken after 
miscarriage of another person” unless the that consultation showed that the bone was af- 
agreement is in writing. Her contention, said fected. An incision was made, Februan’ 10, 
the Supreme Court, was well taken, citing and material was removed for microscopic ex- 
Price vs. Chicago, M. &St. P. Rd. Co., 40 Mo. amination. One pathologist thought that the 
H/i/f. f5P, to show that if the beneficiary' under examination disclosed a sarcoma; the other 
a promise is liable at all, the promisor not be- thought that it did not. Another examination, 
ing solely liable, the promise comes within the March 13, resulted in a definite diagnosis of 
statute. Ordinarily, said the court, the ques- sarcoma. The leg was amputated, April 17. 
tion as to whom credit was given is one for three inches above the knee. The industrial 
tlie jury. The fact that Swarens’ charges on commission awarded compensation for the loss 


his books were against Pfnisel alone, and not 
against Mrs. Amel, might not be controlling as 
a matter of law. The fact, however, that he 
sued both Pfnisel and Mrs. Amel, alleging that 
he had rendered services at the instance and 
request of both of them and prayed judgment 
against both shows beyond any question that 
credit was given to some extent at least to 
Pfnisel. In view of his conduct, Swarens can- 
not say that credit was extended Mrs. Amel 
alone. The fact that Swarens presented a bill 
made out to Pfnisel to Pfnisel’s attorney tend- 
ed further to prove that credit was extended 
in part at least to Pfnisel. The court held, 
therefore, that the promise made by' Mrs. 
Amel came within the statute of frauds and 
was void because it was not in writing. The 
judgment of the court below, against Mrs. 
Amel, was reversed. 

Sarcoma of a Bone Attributed to Trauma 
(Halpcr vs. The Golden Rule (Minn.), 231 
N.W.R. 195). — Minnie Halper, a clerk in the 
Golden Rule Department Store, Oct 23, 1928, 
was carrydng a box weighing 44 pounds. It 
fell and struck her on the inner side of her leg, 
“just below the point of the kmee.” The blow 
left a red mark, which turned blue and black. 
Her leg pained her for a few days, and then 
apparently it seemed normal. A few weeks 


of the leg. The employer and its insurance 
carrier brought the case by writ of certiorari 
to the Supreme Court of Minnesota. 

The medical witnesses agreed, said the Su- 
preme Court, that no one knows positively 
what causes sarcoma, or whether it may result 
from trauma. One physician testified that in a 
majority' of sarcoma cases there had been a 
previous, comparatively' trivial injury, the ef- 
fects of which passed away', only to be fol- 
lowed by' a sarcoma. Another testified that a 
large percentage of patients having sarcomas 
give histories of previous trauma. Both be- 
lieved that the sarcoma in the present case re- 
sulted from the injury. The sarcoma devel- 
oped in the exact point of the injury, and 
there was nothing to indicate any other cause. 
In the opinion of the Supreme Court, the evi- 
dence justified the industrial commission in 
inferring that the sarcoma resulted from the 
injury'. The order of the commission was 
therefore affirmed. 

Admissibility of Roentgenograms Taken on 
Antiquated Machine (Garvey vs. Chicago Rys. 
Co. (III.), 171 N.E.R. 271). — A physician, spe- 
cializing in radiology, testified that he person- 
ally took and developed the roentgenograms, 
concerning which he testified, of the cervical 
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sis, or compression from one side, or a cir- 
cular constriction. The picture in these 
cases was one of marked narrowing of the 
bowel lumen, with distortion and angula- 
tion; between the narrowed portions there 
were localized dilatations. The mucosa was 
continuous throughout the entire area, but 
there were bizarre deformities of the muco- 
sal outline in the tortuous portions. Due to 
the marked stenosis, it was sometimes 
difficult to secure good visualization of the 
mucous membrane relief. Further study of 
ovarian carcinomas revealed several facts. 

(1) It is difficult and often impossible to 
determine by examination which ovary is 
involved, since either may be displaced. 

(2) Distant metastases are infreciuent, 
e.xtension usually being by implantation. 

(3) In the true pelvis evidence of com- 
pression of the bowel develops early, since 
the structures are so limited by the surround- 
ing bone. 

Without doubt a number of processes 
other than ovarian carcinoma may produce 
similar stenotic lesions of the bowel. In 
women, however, a thorough g>mecologic 
examination should be made if such a condi- 
tion be found. In describing this condition 
it is well to call it a stenosis of the bowel 
with intact mucosa, rather than a benign 
stenosis. 

histologic changes in an irradiated 

DOUBLE CARCINOMA OF THE UTERUS 

Dr. Windholz-. A 37-year-old woman 
was subjected to intensive irradiation ther- 
apy because of vaginal bleeding apparently 
caused by a fibroid. The last treatment 
series had been given eight months pre- 
viously. As a consequence of prolonged 
bleeding a total hysterectomy was per- 
formed two months after the last irradia- 
tion. Study of the operative specimen re- 
vealed in the anterior wall of the corpus 
uteri a coarse-grained, greenish-white tumor. 


the size of a plum, which was mot circum- 
scribed. Histologically it shoived the struc- 
ture of a double carcinoma, composed of 
both squamous and cylindrical epithelium. 
In the interstitial structures of the tumor 
and in the myometrium there were numer- 
ous miliary epithelioid cell tubercles. In por- 
tions of the tumor which had an identical 
biologic environment and were subjected to 
the same irradiation factors, the squamous 
epithelium showed extensive degenerative 
changes; whereas, in the cylindrical epithe- 
lium little change could be found. In the 
midst of the degenerative squamous epithe- 
lium were seen well nourished, apparently 
newly developed strands of cylindrical 
epithelium, with many mitoses. In the 
region of the degenerating squamous epithe- 
lium there was predominately a giant cell 
and leukocytic mesenchymal reaction, while 
about the cylindrical epithelium the reaction 
ivas chiefly of plasma cells and polymorpho- 
nuclear leukocytes. The author feels that 
there is a qualitative and quantitative differ- 
ence in the reaction of the two cell types to 
irradiation and a different growth potential. 

DISCUSSION 

Dr. Borak explained that a curettage had 
not been performed because of the patient’s 
relative youth. The possibilitj’^ of carcino- 
ma had, therefore, not been seriously con- 
sidered. 

Dr. R. Pape stated that it was quite pos- 
sible that the two types of tissue were not of 
the same age. since the one might have ap- 
peared earlier than the other. If this were 
true, both cell types were not subjected to 
the same biologic and radiotherapeutic fac- 
tors as the author had suggested. He called 
attention to the fact that squamous-cell car- 
cinoma of the portio uteri reacts fai-orablj^ 
to radiation therapy in contrast to adenocar- 
cinoma of the corpus, in which poor results 
are obtained. 
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AK AUTOMATIC REVEKSIKG MILLIAMPERE 
METER FOR LIMITED EXPOSURES 

Dr. Spiegler: Most diagnostic roentgen 
examinations at the present are those in 
which fluoroscopy and radiography are com- 
bined. In changing from fluoroscopy to 
radiography and vice versa the measuring 
range of the milliampere meter must be 
changed. If this is not possible, there are 
two alternatives ; either the scale must be set 
for high milliamperage reading or for low. 
If the instrument be set for high reading, it 
is most difficult to secure accurate readings 
on low milliamperages, and in this event the 
fluoroscopist may unwittingly use a much 
higher current than he wishes to use. On the 
other hand, if the instrument be set for low 
reading, tliere is great danger that it will be 
injured by higher current. Because of lack 
of time the change in measuring scope is 
often not made, and consequentl_v injury to 
either the apparatus or the operator may re- 
sult. If the change could be made by the 
operator without shifting his position, al- 
though the disadvantage of time lost would 
be overcome, there would still remain the 
objection that ver)’^ careful attention be paid 
to the instrument. All these disadvantages 
are overcome by an instrument which tlie 
author demonstrated. It is an automatic 
milliampere meter, so constructed that for 
small currents the small scale and for large 
currents the large scale is automatically 
used. For fluoroscopy and therap)^ the small 
scale is always used, but if a radiograph is 
to be made the large scale is automatically 
used, and, in addition, this is made known 
by a signal light. The change from fluoros- 
copy to radiography can be rapidly executed 
without any necessity for the operator to 
direct his attention to the apparatus. Any 


of the existent milliampere meters can be 
built into such an automatic apparatus bv in- 
serting a relay connection into the exigent 
shunts ; this also supplies current for the il- 
lumination of the dial. 

DISCUSSION 

Prof. Holzknecht; The simple and re- 
fined solution of the technical problem I re- 
gard as Columbus did the egg. I had not 
dared to submit this problem to a technician 
for I felt that it could not be solved. I have 
always felt the great need for such an auto- 
matic arrangement. 

Dr. Fleischner discussed what he felt to 
be a technical disadvantage of this ap- 
paratus. 

SIX cases of ovarian carcinoma compli- 
cated BY STENOSIS OF THE SIGMOID 

Dr. Pohl: Of the six cases, four were 
proved at autopsy, one at operation; the 
other case is still under treatment. These 
cases were observed in the course of a year 
at Prof. Haudek’s Institute. It is worthy of 
note that in the same period of time a 
similar change, due to another condition 
(metastasis from carcinoma of the cecum), 
was found in only one case. The s}Tnptoms 
of each of the author’s patients were almost 
exclusively referable to the intestinal tract. 
More than half had been diagnosed as large 
bowel carcinoma, peritonitis, etc. In three 
cases it was possible to exclude by roentgen 
examination a primary intestinal process. 
There were perisigmoidal changes producing 
a narrow lumen; an adne.xal tumor was, 
therefore, thought to be the cause and its 
presence was proven by autopsy. The 
stenoses had the following characteristics: 
The stricture involved either the rectosig- 
moid flexure or a large portion of the sig- 
moid. Usually the stenosis is rather long, 
the narrowing marked. There was not the 
simple narrowing of the usual type of steno- 
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A CASE OF ANEURYSM OF THE 
ABDOMINAL AORTA 

Bj C C McCLURE, M D , Cle\ eland Clinic 
CLE\EL^^D, Ohio 

Since cases of abdominal anenrysm in 
which the symptoms are suggestive of renal 
stone are rather infrequently encountered, 
and also because the aneurysm is rareh'^ 
found to have penetrated through the dia- 
phragm, it is believed that the following 
case history will be of interest. 

A man, 46 years of age, entered the Clinic 
complaining of “kidney trouble” and back- 
ache. The symptoms had been noticed, 
first, nine months previously, at which time 
he experienced pain in the kidney region of 
the left side and back, radiating downward 


to the flank, the distress persisting for sev- 
eral days. He had frequency but there was 
no hematuria. The pain had subsided after 
the patient’s physician had given him a dose 
of medicine and he apparently remained \\ ell 
until five days before he entered the Clinic, 
when another attack occurred; since then, 
the pain had been severe and constant. Re- 
lief could be obtained only by standing and 
leaning to the left side The patient had 
lost fifteen pounds in weight. 

The personal history revealed nothing of 
significance, and upon ph 5 'sical examination 
no gastro-intestinal symptoms Avere found 
to be present. There were no significant 
findings in the urologic examination, except 
for signs which led to the suspicion of an 



to ih ^ t*"'' roentgenogram the arrow points Fig 2 Roentgenogram showing the aneurjsm 

alidn"^ tincurjsm which has penetrated from the considerablj increased in sire and extending 
iniiial ea\it> into the pleural ca\it\ higher This roentgenogram was m.ide scteral 

months after that shown in Figure 1 
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Dr. Y'indholz : In photomicrographs 
which had been exhibited both squamous 
and cylindrical epithelium could be demon- 
strated in the same alveolus of the cancer; 
they were separated only by the thickness of 


a cell membrane. The author felt that tliis 
was conclusive proof of the identical age of 
the two tissue structures. Hence, both must 
have come under the same environmental in- 
fluences. 


ELECTRIC SEPARATION CARRIES 
ELECTRONS THROUGH AIR SPACE 

Electrolysis, or electric separation of the ele- 
ments in a chemical solution, is carried on in 
a new tvay by a process invented b)’- Prof. 
Alfons Kiemenc, of the University of Vienna. 
The method promises results of great impor- 
tance in research, and possibly also in in- 
dustry'. 

In ordinary' electrical separations, both posi- 
tive and negative electrodes are immersed in 
the solution to be treated, and each takes out 


the atoms or atom-groups that are attracted 
to it. In Prof. Klemenc’s process, the negative 
electrode is suspended above the surface of the 
liquid, and separated from it by an air space. 
When the current is turned on, a stream of 
electrons is given off by the electrode into the 
air. 

The electrical phenomena that accompany 
this kind of electrolysis are quite different 
from those of ordinary electrolysis, Prof. Kie- 
menc states. Electrolytic reduction is carried 
on more easily', and electrolytic oxidation pro- 
ceeds much more intensely . — Science Service. 
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the aneurysm ruptured into the left pleural 
cavity. Diagnosis of aneurysm was made 
at autopsy and the diaphragm was found to 
be ruptured. This case was apparently one 
of a “rupture through the diaphragm” and 
not an "erosion through the diaphragm,” as 
in the case reported here. 

The diagnosis of abdominal aneurysm is 
often difficult, is frequently not made before 
operation, and often only at autopsy. 

REFERENCE 

Croly, H. G., and Graves, W. R. ; Abdominal 
Aneurysm which Ruptured through the Dia- 
phragm. Trans. Royal Acad, iled., Ireland, 
1894-95, XIII, 389-391. 


TECHNICAL POINTS FOR 
ROENTGENOLOGISTS 

By CARLOS HEUSER. N.D. 

Buenos Aires, Argentina 
Translation by N. G. Gonzalez, N.D. 

Centralization of the Tube Over the 
Body. — ^It is difficult to so adjust the tube 
over the body as to make a film of the lung 



Fig. !. Before taking the radiograph, the clothes- 
pm IS placed on the nose and the patient is ordered 
to close his mouth during inspiration or c.xpiration, 
according to whether the radiograph is desired on 
the former or the latter. 



Fig. 2. To take a radiograph of the epphagus 
during the act of swallowing, the patient is placed 
on the table, with a glass beside him containing an 
opaque meal. He then draws up the contents of the 
glass by placing a tube or pipette against his teeth 
and sucking up and sw'allowing the contents. Sev- 
eral radiographs are taken during this process. 

or any other part, particularly when one 
wishes to repeat a film previously made, 
either for the purpose of making a sec- 
ond radiograph or to locate the duodenum 
when fluoroscopy is not done. This in- 
convenience is solved by placing in the 
filter support a piece of cardboard 2 mm. 
thick, in the center of which a hole about 3 
mm. in diameter has been made. This hole 
must be in the center of the circumference 
of the rays projector and in the tube support 
of the tube producing the rays. The card- 
board is placed in the aluminum plate holder 
used for radiotherapy. Placed in this posi- 
tion, the filament is then lighted. It is ob- 
served that two shadows are projected, the 
largest of which is the light reflected from 
the anticathode, and the other is the light 
from the filament. One of these lights al- 
ways serves as a guide. When a radiograph 
is to be made, the filament is lighted. Notice 
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Fig 3 Roentgenogram showing marked erosion 
of the bodies of the lower dorsal and upper lumbar 
vertebra. 

aneurysm of the left renal artery. There 
was no shortness of breath, no palpitation, 
no edema. The pulse rate was 120 and the 
blood pressure 150/100. A general exam- 
ination of the chest showed nothing of 
significance and no masses could be palpated 
in the abdomen. 

A diagnosis was made of left kidney 
stone, neoplasm of the left kidney, arterio- 
sclerosis and hypertension, and the patient 
was advised to enter the hospital. 

A roentgenographic examination of the 
abdomen by means of pneumoperitonemn 
disclosed a large abdominal aneurysm. 

On Februarj- 11, 1929, under spinal anes- 
thesia, a left oblique lumbar incision was 
made and the left kidney exposed. No evi- 
dence of a tumor or a stone was found, but 
the lower pole of the kidne)" was soft. The 
kidney was removed. Just above the kid- 
ne_v area and beneath it, a pulsating mass 
could be seen from which dark blood flowed 
after a needle was inserted. This mass was 


believed to be an aneurysm of the abdominal 
aorta originating just below the diapbragjii. 
As it was not possible to institute surgical 
treatment for this condition, tlie wound was 
closed. The patient made an uneventful re- 
covery. 

On A^ovember 12, 1930, the patient re- 
turned to the Clinic complaining of pain in 
the left lumbar area from which he had suf- 
fered for several months. There was 
marked restriction of movement in the upper 
lumbar area Roentgenographic examina- 
tion showed the bodies of the first lumbar 
and the eleventh and twelfth dorsal vertebra 
to be about half destroyed by the aneuiysm. 
Marked right scoliosis was noted. 

On December 12, 1930, a roentgeno- 
graphic e.\'amination of the gastro-intestinal 
tract showed no evidence of a pathologic 
condition either in the stomach or colon. 
Upon fluoroscopic examination it was found 
tliat the large, pulsating mass had extended 
through the left side of the diaphragm. 
During respiration the diaphragm was seen 
to slide up and down the mass ; during deep 
inspiration the mass seen in the lower left 
pnevunonic field appeared to be much larger 
than during expiration. Figure 1 shows the 
level at which the tumor penetrated the dia- 
phragm. The pneuraoperitoneal films are 
not available, having been destroyed in the 
Clinic fire in May, 1929; however, they 
showed that the tumor was well below the 
diaphragm, and the evidence was confirmed 
at operation. 

The patient was advised to take as good 
care of himself as possible and when fast 
heard from he was working. 

Aneurysm of the abdominal aorta is of 
comparatively uncommon occurrence. The 
sj'mptoms frequently resemble those of lum- 
bago, intestinal or kidney trouble, or mah’g- 
nancy. In 1895, Croly and Graves, of 
Dublin, reported a case in which the svmp- 
toms were referable to the left kidney and 
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case that the surgeon had suspected a mye- 
loma on clinical grounds. 

Cases such as these must have occurred 
in the practice of every radiologist, and 
point to the moral that, in countries where 
the radiologist usually confines himself to 
radiolog)', his opinion is only one of the 
spokes (though usually a valuable one) in 
the wheel of diagnosis of a case, and it is 
salutary for him to realize that, no matter 
how carefully his work has been performed, 
his findings may not always be confirmed 
at operation or by other means. 


DIVERTICULUM OF THE 
DUODENUM 

CASE REPORT 

% JOSEPH H. LUCINIAN, M.D., Vi.\mi, Florid.^ 

Diverticula of the gastro-intestinal tract 
are not rare; cases have been reported of 
diverticula in the esophagus, stomach, duo- 
denum, jejunum, ileum, and the large intes- 
tine. They may be single or multiple, and 
are less frequent in the upper tract than in 
the lower. The followdng case is reported 
not only because of the unusual size of the 
duodenal diverticulum, but also because of 
the difficult}' of differential diagnosis. 


REPORT OF CASE 

J. I. B., a married, white woman, aged 
dO, was referred to me on July 26, 1930, by 
Dr, W. A. Haggard, for roentgen e.xamina- 
tion of the gall bladder and gastro-intestinal 
tract. Her past history revealed nothing sig- 
nificant, except for influenza and pneumonia, 
•ind an appendectomy fifteen years previous- 
l'". There had been no loss of weight. The 
marital history was irrevelant; no preg- 
nancies. The present history dates back two 
to three years, at which time the patient 
having distress after taking acid fruits 



Fig 1. Film made in the prone position, showing 
a large duodenal diverticulum, apparently connected 
with the bulb and pylorus. Normal ascending duo- 
denum lateral to diverticular sac. 

and such foods as pickles and tomatoes. 
Pain w'ould commence as soon as food was 
swallowed, gradually diminishing in severity 
and finally disappearing in two or three 
hours. However, immediately on taking 
more food, pain would return. Milk had no 
influence on the pain, but soda and milk of 
magnesia at times tvould relieve it com- 
pletely for a short period. There tvas no 
pain at night. Rarely the patient vomited. 
At one time there had been bile in the vomi- 
tus, but never blood or coffee-ground ma- 
terial. Two months previously, the patient 
had eaten turnip greens for supper, and the 
next morning vomited the whole in an un- 
digested state. At times there was a burning 
sensation in the epigastrium to the right of 
the midline, but chiefly after taking acid 
foods. Occasionally, pain would strike in 
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where the light falls upon the body and 
mark the spot with a pencil. By so doing, 
duplicate radiographs can be made. This 
method is easy and practical. Experience 
will tell the radiologist if the shadow should 
be higher or lower, a matter of adjusting 
the tube. 

Respiratory Immobility . — It is difficult to 
make some patients hold their breath, or to 
get radiographs of them either during ex- 
piration or inspiration: they always do the 
opposite to what they are told. 

The method here described gives me good 
results. The spring is taken out of a 
clothespin and replaced by paste, because the 
metal is strong and produces pain. When 
one desires to make a radiograph of the lung 
or gall bladder, and it is essential that the 
patient shall not breathe, the clothespin is 
placed on his nose so "that he may not 
breathe through his nostrils, and he is or- 
dered to breathe through his mouth. When 
one wishes him to stop breathing, he is or- 
dered to close his mouth. If a film is to 
be taken after inspiration, the patient is 
asked to take a deep breath and then close 
his mouth. The same method is employed 
for expiration. Thus the patient is not able 
to breathe or move the diaphragm because 
the nose is closed — that is usuall}' what 
spoils a radiograph. 

Impregnation of the Stomach Walt . — In 
my book printed in 1918, as well as in the 
Semana Mcdiea, I have published the pre- 
scription for an opaque meal which is as 
follows: Barium sulphate, 60-90 grams; 
gum arabic, 5-10 grams; sugar, 15-20 
grams; boiled eggs (whole), 2; milk, 200 
cubic centimeters. By mixing these ingredi- 
ents and shaking them, there is produced a 
good opaque meal, emulsified by the eggs, 
gum, and milk. The first dose is composed 
of two tablespoonfuls of this meal and 30 
c.c. of sodium bicarbonate solution, and the 
second dose of twice this amount. The gas 
from the water becomes volatile, containing 


anhydrous carbonic gas, on account of the 
warmth of the body, and makes the barium 
sulphate adhere to the stomach wall, by 
which means, I am able to obtain good radi- 
ographs. 

X-RAY “DIAGNOSIS” 

By R. W. A. SALMOND, Jit.D. 

London, England 

Everj' now and again a radiologist is im- 
pressed by the fact that his findings are 
not confirmed at operation, and is puzzled 
because the opinion he offered seemed quite 
straightforward. Wffiat is even more dis- 
concerting is the feeling that he would he 
justified in expressing a similar opinion on 
a future case presenting similar appearances. 
An explanation is hard to give unless one 
falls back on the adage that radiolog)- is an 
inexact science, or accepts the inevitable, 
taking comfort in the fact that mistakes be- 
come less frequent as experience increases. 

Recently a stomach wdiich had had a gas- 
tro-enterostomy done four years previously 
was examined by one radiologist and no 
sign of any stoma rvas observed. A few 
months later the writer independently made 
the same observation, that there was no evi- 
dence of any stoma acting. As the patient 
had some obstructive symptoms operation 
was performed, and the surgeon reported 
that the stoma was quite patent and he could 
pass two fingers through it. There was also 
no sign of any ulcer in its neighborhood to 
cause spasm. 

Another example vvas a dental case which 
showed on the film all the appearances of 
an abscess or granuloma (not tlie mental 
foramen) at the apex of one of the lower 
canines, with the surrounding alveolus 
showing a normal appearance. The tooth 
was extracted but no abscess was found. As 
there was a granulating mass on the gum 
immediately posterior to the canine, a piece 
of this was also removed and found to be 
a myeloma. One ought to say in the latter 
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the duodenum.” Often a systematic searcli 
of this area will amply reward the roent- 
genologist for his efforts, by revealing to 
him tlie true cause of many indefinite 
symptoms. 

Differential Diagnosis . — Enlarged or di- 
lated loops of the duodenum should not be 
confused with a true diverticulum. The for- 
mer will usually show peristalsis and a ser- 
rated outline, normal in this part of the in- 
testine, which is absent or indistinguishable 
in diverticula. Reversed or retrograde peri- 
stalsis may be seen. Diverticula of the stom- 
ach are less frequent, but should be borne 
in mind. A large, accessory pocket of an 
ulcer, either of the stomach or duodenum, 
usually has a smooth outline and occasion- 
ally the barium is capped in it by a bubble 
of gas. Perforated gastric ulcer may pro- 
duce a sac of varying size, the barium enter- 
ing through the perforation and simulating 
a diverticulum. Less frequently, dense, visi- 
ble gallstones may be confused with a diver- 
ticulum. Needless to say, loops of the duo- 
denum may be distinguished by the valvulae 
conniventes, which are absent in diverticula. 

Traction diverticula are commonest near 
the pylorus, are usually secondary to ulcers, 
and are composed of all three layers of the 
intestinal wall. In the pulsion type the wall 
IS made up of the mucous layer only. These 
are more common near the duodeno- jejunal 
juncture and tire papilla of Vater. 

Diverticulitis or peridiverticulitis may^ su- 
perr’ene, in which case nausea, vomiting, lo- 
cal tenderness, and increased pain character- 
ize the complication. 

SUMMARY 

b A case of an unusually large duode- 
nal diverticulum is presented, offering diffi- 
culty in clinical and roentgenologic diag- 
nosis. 

2. The symptoms consisted of a slight 
and indefinite epigastric discomfort and pain 



Fig. 2. Film made in the standing position, show- 
ing failure of the diverticulum to fill with barium. 

following the taking of acid food, of two to 
three years’ duration. 

3. A history of chronic digestive dis- 
turbance or vague and unexplained digestive 
symptoms of long standing should arouse 
our suspicion and should be thoroughly in- 
vestigated for duodenal diverticulum. 

4. It is the common practice in many 
large institutions to do fluoroscopy in the 
vertical position only. More recently many 
internists have been induced to install fluoro- 
scopes, practically all of the vertical type, 
with which to make cursory examinations 
of the stomach and duodenum. 

5. The diverticulum in the case herewith 
presented eluded all efforts at visualization 
in the standing position, but was readily 
visualized in the horizontal position. 

6. Unless a combined vertical and hori- 
zontal fluoroscopic examination is carried 
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the region of the right scapula. There was 
no history of gallstone colic. The patient’s 
appetite was poor ; she was never consti- 
pated ; her habits were regular. There was 
no history of blood or mucus in the stools. 

On physical examination the patient was 


back and the area of tenderness was found 
to correspond exactly with tlie anomalous 
sac. She was again placed in the erect po- 
sition and an attempt made to visualize the 
pouch. It was emptied and the barium 


found to be well nourished and well de- 
veloped. On fluoroscopic examination both 
lungs were seen to be well aerated; the 
heart, thoracic vessels, the diaphragm, and 
the posterior mediastinum showed nothing 
remarkable. The esophagus was smooth and 
showed no delay. The stomach was of the 
modified fish-hook type, hypertonic, showing 
active peristalsis and hypermotilit}'. It was 
completely empty in about two hours. The 
pylorus and duodenal bulb were smooth and 
regular. There was no tenderness on deep 
palpation, either in the stomach or the duo- 
denum, but in tlw space just above the 
pylorus and lateral to the duodenal bulb, 
there was exquisite tenderness. 

The patient was next examined in the 
supine position and the area under sus- 
picion explored fluoroscopically, with nega- 
tive findings. She was then placed prone 
in the right oblique position, with the head 
of the table lowered. Immediately a large 
pouch was seen just above the pylorus. 
The stomach emptied so rapidl}' that it w’as 
impossible to distinguish this sac from the 
bulb, the third portion of the duodenum, or 
the pyloric end. This large sac closely simu- 
lated a dilated loop of tlie duodenum, but 
close observation showed that just behind it, 
the opaque meal was emptying rapidl}' 
through another loop into the jejunum. The 
next point to be considered was whether the 
sac was connected to the cap or the pylorus. 
By turning the patient in various directions, 
it was pro\'ed to my satisfaction that the sac 
had no connection with either, but had a di- 
rect connection by a narrow stalk with the 
ascending portion of the duodenum, proxi- 
mal to the ligament of Treitz. Now that tire 
sac was filled, the patient was turned on her 


could not be forced into it by manual effort. 
The duodenum and the sac were completely 
empty at the same time as the stomach. In 
the horizontal position it was again demon- 
strated beautifully. In its transverse diam- 
eter it was about two and one-half centime- 
ters wide and in the longitudinal, about 
three centimeters long. The remainder of 
the gastro-intestinal tract showed no evi- 
dence of diverticula. The gall bladder was 
slow in emptying. A roentgen diagnosis of 
large duodenal diverticulum was made. 

The patient was operated on four days 
later. The sac was located with some diffi- 
culty, posterior to the stomach. Resection 
was time-consuming and difficult, because of 
numerous adhesions. The gall bladder was 
palpated and no stones felt The patient did 
not recover from the operative shock, and 
died in fifteen hours. 

COMMENT 

Several interesting features stand out in 
connection with tliis case, which should 
prove instructive. The history of epigastric 
pain, referred to the right shoulder, was 
suggestive of gall-bladder disease, with 
probable gallstone formation. The pain 
coming on immediately after the taking of 
acid foods was suggestive of gastric, rather 
than duodenal, ulcer. In a previous paper 
(1)1 emphasized the fact that duodenal di- 
verticula may simulate gastric, duodenal, or 
gall-bladder disease. Frequently the symp- 
toms and signs are obscure rather than clear- 
cut and definite. It is In this type of history 
that we should be on the lookout for such 
unusual lesions. It is well said that tlie cri- 
tical area of the abdomen is situated where 
“the head of the pancreas lies in the arms of 
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sternum; the pulse was regular; the blood 
pressure was 126/80; the upper border of 
the liver was at the level of the fourth rib 
anteriorly; the lower border reached 7 cm. 
below the costal margin in the mid-clavic- 
ular line; the spleen was enlarged and ex- 
tended 7 cm. below the costal margin. There 
was an old healed scar over the left tibia, 
and a definite limitation of motion of the 
left hip in all directions. 

Laboratory Findings. — Urine, specific 
gravity 1.025; albumin, negative; sugar, 
negative; urobilin, trace. Blood; red blood 
corpuscles 3,140,000; white blood corpuscles 
4,500; hemoglobin, 70 per cent; neutro- 
philes, 63 per cent; lymphocytes, 35 per 
cent; Wassermann reaction, negative. 

At the time of admission a survey was 
made of the entire skeleton and it was noted 
that the cortex of all the bones was thin, 
tliis being particularly true of the bones of 
the vault. In addition, a pathologic condi- 
tion was seen to involve several of the long 
bones. This change was most extensive in 
the femora. It began at the level of the 
lesser trochanter and extended downward to 
the condyles. The lower thirds of the 
femoral shafts were expanded. The cortex 
appeared to be eroded from the inside in 
the upper portion, while in the lower third 
the lamella of the bone seemed to be infil- 
trated and separated, in addition to the ero- 
sion. The lower third of the right femur 
"as the seat of a healed fracture. 

The head of the left femur was mottled 
and almost suggested fragmentation. The 
left tibia, the seat of the osteomyelitis at 15, 
"as towed inwards and showed some loss 
of density of the medulla. Several small 
areas of lessened density were seen in the 
"pper end of the right humerus and one 
sniall punched-out area was seen in the 
Upper end of the right radius. 

0" the basis of the physical examination 
and the roentgenologic appearance of the 
bones a diagnosis of Gaucher’s anemia was 



Fig 3 Right femur, lateral view, showing the 
area of (icstriictioii in the region of the fracture. 


made. The patient refused permission for 
a biopsy. 

On the basis of the result obtained by 
Sosman (1) with radiation, the s])leen and 
long bones were radiated, with the follow- 
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out, it can readily be seen that not a few of 
these obscure cases will remain undiagnosed. 
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A PROBABLE CASE OF GAUCHER’S 
ANEIMIA 

CASE REPORT 

By W. S. :MUIR, B.A., M.B. (Tor.), and 
L. R. LINGEifAN. Jf.D. 

From the Out-patient and Radioiogical Departments 
of the Rochester General Hospital 
Rochester, N, Y. 

Chief Complaint . — Pain in the left hip 
region when stepping up or down. 

Family History. — Irrelevant. 

Past History . — Childhood uneventful. At 
15 years of age the patient had an osteo- 
myelitis of the left tibia, winch was oper- 
ated on and which healed promptly. She 
enjoyed good health until she was 22 years 
of age. At that time she fell downstairs, 
striking her right thigh, but was able to get 


up and walk. A few days later, while lying 
on the beach, she turned quickly and frac- 
tured her right femur at the junction of the 
middle and lower thirds. At that time a 
diagnosis, on the basis of an X-ray examina- 
tion, was made of a pathologic fracture due 
to osteitis fibrosa cystica. The fracture 
was treated in the usual manner and bony 
healing resulted. During the following 
winter the patient received some X-ray 
treatment over the region of the fracture. 
She enjoyed good health until February, 
1930, when she began to complain of pain 
in the left hip joint region when going up 
and down stairs or when she remained 
seated in one position for any length of 
time. She entered the Out-patient Clinic in 
April, 1930. 

Physical E.vainination. — At that time the 
patient appeared to be a well nourished, 
fairly well developed, Jewish female 25 
years of age. Her skin was dark ; head and 
neck were normal ; the thyroid was not en- 
larged; a systolic murmur was heard in the 
aortic area and along the left torder of the 
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Ftg 2 The Tight iemur shows a healed frac- 
ture Note the expansion of the lower j/ortion 
of the diaph^sis, and the infiltration 
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RADIATION THERAPY 

Radiation therapy has become so tremen- 
dously important that it is now recognized 
by eminent medical autliorities as an indis- 
pensable factor in the modern treatment of 
cancer. Its progress in recent years has been 
so rapid and effective that only a bold 
prophet would predict its future develop- 
ment. This has been the result, in no small 
degree, of the indefatigable workers In ra- 
diological research, who have standardized 
its application with almost mathematical ac- 
curacy, so that it has become a dependable 
and highly efficient form of treatment. 

The American Association for Cancer Re- 
search and the American Society for the 
Control of Cancer have approved and rec- 
ommended the use of radiation therap}^ in 
the treatment of cancer. In spite of these 
splendid endorsements and its universal use, 
there are some physicians and surgeons who 
would ignore its value. 

A perusal of the current medical litera- 
ture appertaining to the use of radiant en- 
crgL' in the treatment of precancerous and 
cancerous lesions reveals that some authors 
are somewhat reluctant to acknowledge the 
iniportant position it occupies at the present 
time, when discussing the treatment of can- 
cer. Their attitude in this regard can be 
construed to mean that, in their opinion, ra- 
diation tlierapy has been overrated and is 
fast becoming obsolescent. Or, we may be- 


lieve that theirs is but another case of not 
being able to see the woods for the trees. 

It is not difficult for an unprejudiced 
mind to ascertain from the literature the 
many notable accomplishments of radiation 
therapy in the treatment of malignancy. In 
order to thrive, plants need the stimulating 
influence of sunshine, and, in a like manner, 
ph3’sicians often need the stimulating influ- 
ence of good literature if thej’^ are to pro- 
gress and become successful in the practice 
of medicine. Those in search of the benefi- 
cial effect of medical knowledge will find in 
Radiology many interesting and education- 
al articles on radiation therapy, and such 
literature will prove especially advantageous 
to those who manifest an indifferent atti- 
tude toward this form of treatment. 

It is only necessary to cite a few of the 
many instructive articles on this subject 
which have appeared in the issues of Radi- 
ology, all of which will stand as substantial 
proof of the brilliant results obtained by ra- 
diation therapy. In the Februarj’^ issue of 
Radiology, which was dedicated to Dr. Jo- 
seph Colt Bloodgood, in recognition of his 
brilliant work on cancer, will be found nu- 
merous articles on the X-ray diagnosis of 
bone tumors and also an excellent editorial 
on “Working Rules for Lesions of Bone,” 
b}' Dr. Charles F. Geschickter of the Garvan 
Research Laboratory, Johns Hopkins Uni- 
versity and Hospital. This is but one exam- 
ple of the recognition of the value of the 
X-raj' and radium In the diagnosis and 
treatment of cancer by eminent authorities 
who are not radiologists. While this splen- 
did contribution is largeh’ diagnostic, very 
important information may be obtained in 
regard to radiation therapy. The interest- 
ing editorial on “Imposition on Radiation 
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K.V. 190; ma. 20; filters 0.5 
2 mm. AI; distance 50 centi- 
individual treatments were as 


ing factors; 
mm. Cu and 
meters. The 
follows ; 

5-21-30. Spleen (posterior), 12 min- 
utes. 

5-23-30. 

5-23-30. 
hip joints, 12 

5-27-30. 

5-28-30. 


Spleen (anterior), 12 minutes. 
Femora (anterior), including 
minutes. 

Tibije (anterior), 12 minutes. 
Humeri (anterior), 12 min- 


of the xanthomas, since the work of Panzer 
(3), 1906, and Pinkus and Rich (2), 1908, 
has been considered a manifestation of dis- 
turbed lipoid metabolism. 

During the course of obsen^ation the fol- 
lowing laboratory work was recorded; 

5-8-30. Gastric test meal, 1 oz. of 
stomach residue; free HCl 34 c.c. N/10 
NaOH; total acidity 54 c.c. N/10 NaOH; 
no blood. 

7-18-30. Cholesterol (plasma). 190 


i^ites. mg. per cent. 

6-4—30. Spleen (lateral), 10 minutes. 9-30-30. Basal metabolic rate 16 per 

6-13-30. Spleen (anterior and poste- cent blood sugar fasting, 114 mg. per cent, 
rior), 8 minutes each. Cholesterol (whole blood), 290 mg. per 

6- 17-30. Femora (anterior), including cent; calcium (serum), 11 mg. per cent; 

hip joints, 12 minutes. phosphorus (serum), 3.8 mg. per cent. 

7- 17-30. Femora (posterior), including 11-20-30. Cholesterol (whole blood), 

hip joints, 12 minutes. 255 mg. per cent. 

7-17-30. Spleen (anterior), 6 minutes. 1-8-31. Cholesterol (plasma), 185 

7-18-30. Tibiae (anterior) and Intmeri mg. per cent. 

(anterior), 12 minutes each. 3-^-31. Cholesterol (whole blood), 190 

The patient obtained some relief from the n"*?- cent, 
pain and limitation of motion in the left hip, 4-28-31. Calcium content of urine, 0.06 
but her hemoglobin dropped so low that (expressed as calcium o.xide) per 24- 

radiation was discontinued. The spleen hour specimen. 

and liver did not decrease in size. The en- 5-20-31. Cholesterol (whole blood), 
tire skeleton was re-surveyed six months 255 mg. per cent; serum calcium, 13 mg. 
after suspension of the treatment and no per cent. 

changes were noted in the bones. There has been little change ’ri llie pa 

Immediately after discovering high blood tient s condition during this time. ^ he gen 
cholesterol the patient was restricted to a cral feeling of weakness and fatipie con 
low fat diet. Subsequent observations tinues. She has experienced definite re le 
showed a fall in blood cholesterol, but since from the pain in her left hip and is a r e o 
cholesterol metabolism is complicated and frir a greater length of time an c lange 
the blood cholesterol normallj^ undergoes position with less discomfort, i eitier 
marked variations, no estimate of the effect liver nor spleen has changed in size, 
of low fat diet can be made without ob- REFERENCES 

servation over a much longer period of time. sosj,,Ar,-, il. C: Am. Jour. Roentgenol, and 

Continuance of such dietarv restrictions Rad. 'Ther., jun^ 1930, 

seems warranted, as Gaucher s disease, one yied., November, 1928, XLII, 611-674. 
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tropolis, as well as the capital of commerce 
and industry in the Middle West, is privi- 
leged to be your host. 

It was on the evening of February 14, 
1764, that a little band of French pioneers 
first landed on the west bank of the Missis- 
sippi River, at what is now the foot of Wal- 
nut Street in St. Louis. For many days, pa- 
tiently fighting the current, tliey had poled 
and dragged their heavy craft up the great 
river from Fort de Chartres, sixty miles be- 
low. Wearied by their labors, they slept that 
’fight on their boat. 

Like the landing of the Pilgrim Fathers, 
the coming of this “First Thirty,” as they 
hccamc known in colonial days, proved a 
nnlestone which marked the beginning of an 
^nipire. For when, on the following morn- 


ing, August Chouteau lead his men across 
the sandy beach and up the plateau overlook- 
ing the river, pointing out to them there a 
line of blazed trees, the ringing blows of 
axes soon sounded through the woods, and 
the building of St. Louis began. Then and 
there was born the spirit of a communitj^ 
The previous year a far-sighted engineer 
named Laclede had conceived the idea of a 
permanent settlement in some favorable 
river location. Searching for the ideal spot, 
he. accompanied by August Chouteau, ex- 
plored the Mississippi north and south, and, 
as the still preserved record relates, “he 
fixed upon this place, marked witli his own 
hands some trees, and said to Chouteau, 
‘You will come here as soon as navigation 
opens, and form a settlement after the plan 
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Therapy,” by Douglas Quick, of New York 
City, which was published in the September, 
1930, issue, is another example of the type 
of article appearing in Radiology. The nu- 
merous illuminating contributions on radi- 
ation therapy by Dr. Francis Carter Wood 
and Dr. George E. Pf abler deserve special 
commendation. Also, the splendid and en- 
lightening articles on the same subject by 
Arthur W. Erskine, of Cedar Rapids, Iowa ; 
Albert Soiland, of Los Angeles; Edwin C. 
Ernst, of St. Louis ; Ardntr U. Desjardins 
and Harry H. Bowing, of the Mayo Clinic; 
Dr. Edith H. Quimbv and Dr. G. Failla, of 
the Memorial Hospital, New York Citv; 
Dr. L. S. Taylor, of the Bureau of Stand- 
ards, Washington, D. C., and many others 
equally as prominent, are all outstanding ac- 
complishments in this particular field of 
medicine. 

In the successful treatment of any dis- 
ease, it is imperative for the physician to 
have a thorough knowledge of its pathology. 
This information will be the guiding factor 
in the selection of the kind of treatment to 
be employed, a fact which is particularly 
true in cancer therapy, where the form of 
treatment ivill depend largely upon the type 
of malignancy. For instance, whether it is 
radiosensitive when X-ray or radium, or 
both, are used, or whether it is of a different 
type, will decide if the treatment is to be 
surgical, or if the best results are to be ob- 
tained by the combined use of X-rays, radi- 
um, and surger)'. 

We should exercise ei'er}" precaution in 
choosing the correct form of treatment in 
cancer cases, and by no means should we 
permit ourselves to be prejudiced in favor 
of the specialt}" we practise and ignore that 
which experience has proven to be the one 
of probable benefit to the patient. It must 
not be forgotten that the physician’s first 
duty is always to the patient, regardless of 
any pet notions he may have for or against 
any particular method of treatment. 

There can be no denial of the fact that 


certain cancer patients are treated by sur- 
gery who would have received greater bene- 
fit if radiation therapy had also been em- 
ployed, and likewise, radiologists at times 
treat certain malignancies tliat could have 
been treated better surgicallv. 

What is needed at the present time is a 
better understanding of the indications and 
limitations of the use of tlie X-ray, radium, 
and surgery in the treatment of cancer, and 
too much emphasis cannot he laid on tlic 
importance of a thorough knowledge of its 
pathology' by the radiation therapist and 
surgeon. 

This dissertation must not be construed 
as a defense of the use of radiation therapy, 
as it needs no defense, but onlv praise. Its 
purpose, however, is to make known t!ie fact 
that there are practising phy'sicians in 
these days of scientific medicine who show 
a disinclination to acknowledge the value of 
this agency. I want to press home to them 
the thought with all the earnestness of 
which I am capable, that radiation therapy 
and surgery' have been instrumental in cre- 
ating a spirit of optimism, which is the finest 
thought the human mind can cherish in re- 
gard to the treatment of cancer. 


THE ANNUAL MEETING 


ST. LOUIS, OL’ MAN RIVER, AND 
THE SEVENTEENTH ANNUAL 
MEETING OF OUR SOCIETY 

On November 30, 1931, the medical pro- 
fession of St. Louis will welcome the Radio- 
logical Society of North America to spend 
a week on the banks of Ol’ Man River, to 
enjoy the unbounded hospitality of the fa- 
mous New Hotel Jefferson, and to visit and 
take advantage of the medical facilities of 
this miracle city, so rich and gloriom. in the 
romantic development of the history of 
medicine and surgery', as we!! as radiology 
The new St. Louis, a rich, niodern me- 
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as far north as the Great Lakes. These the 
English tried in vain for many years to 
break. 

Within five years the fur trade of St. 
Louis had grown to the amount of $80,000 
annually, a great sum in those days. That 
trade was the commercial cornerstone, the 
basis of prosperity. Every )'ear thereafter 
saw the city’s radius of influence lengthen. 
Up the Mississippi and Missouri crept a line 
of outposts. St._ Louis became the gateway 
of the stream of migration, the starting 
point of expeditions in all directions. Some 
of these were militar}'', establishing forts; 
some scientific, to explore and exploit ; more 
were to establish communities, to open com- 
mercial avenues. The Lewis and Clark Ex- 
pedition in 1804, opening the Northwest, 
was one of these. So, too, the Frenchmen 
of St. Louis paved the way for the Ameri- 
can occupation of Louisiana. A branch of 
the Chouteaus started Kansas City; Rob- 
idioux, of St. Louis, established St. Joseph; 
one of the Menards founded Galveston. A 
hundred Western cities and tonms owe their 
beginning to St. Louisans. 

With the “Louisiana Purchase” in 1803, 
all that vast stretch of territory which is 
»ow the central and western part of this 
country came into national possession, more 
than doubling the area of the United States. 
Meanwhile, St. Louis has steadily grown. 
. years after its incorporation as a city 
m 1823, its population was 4,977, ranking 
^^'■M^^ourth among American cities. In 
33 it was in twentieth position and grow- 
ing fast. • 

_ i^hssouri became a State in 1821, and, in 
time, became the central State of all the 
nion. Two States away, to the south, to- 
caj lies the Gulf of Mexico; two States 
ort 1 is the Canadian line ; five States east 
Atlantic ; five States west, the Pacific, 
/'ills, Missouri, and St. Louis, its chief city, 
ic geographical heart of the Union, the 
^0 center of its life and activities. 


The )'ear 1811 marked the appearance of 
the Mississippi steamboat. Five years later 
the first steamboat came up the river to St. 
Louis. For half a century thereafter the 
river trade grew by leaps and bounds. Just 
prior to the Civil War this river traffic was 
at its height. Hundreds of the old-time 
steamers, their decks piled high with cotton, 
daily^ ploughed the Mississippi. The steady, 
chugging beat of their paddles and the 
hoarse boom of their giant whistles awoke 
the echoes throughout the valleyc Millions 
of dollars were invested in the river fleet. 
St. Louis was at that time the leading ciW 
in the West. 

On the borderland between North and 
South, Missouri suffered cruelty from the 
Civil War, more than one-tenth its battles 
being fought upon Missouri soil. The great 
current of traffic, which up to that time had 
flowed north and south, was abruptly 
broken. The tides of trade turned east and 
west, served by rails instead of rivers. Dur- 
ing the reconstruction period St. Louis tem- 
porarily lagged, yet it soon caught the ca- 
dence of the shriller whistles and moved on. 
losing but one rank in the procession of 
American cities. And to-day\ the sixth 
largest manufacturing city, St. Louis, with 
it.s nineteen trunk lines operating thirty 
lines of railroad, has become America’s sec- 
ond greatest railroad center, with a reborn 
river traffic greater than was ever dreamed 
possible, and with developing possibilities 
which only the most farsighted can conceive. 

St. Louis has many' unique advantages 
not afforded other cities. Situated as it is, 
it is the most easily accessible city in the 
United States. The Terminal Railroad As- 
sociation of St. Louis has the largest uni- 
fied freight and passenger terminals in the 
world. It owns and operates the great St. 
Louis Union Station by' which all passenger 
trains enter and leave the city. It has more 
than 400 miles of track, handles 4,660,000 
freight cars and 650.000 passenger cars an- 
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which I shall give you. For here ma}’’ well 
develop one of the finest cities in America, 
since here are such unusual advantages of 
location and of central geographical posi- 
tion!’ ” 

Those were indeed pioneer days, davs 
when the European powers, England, 
France, and Spain, contended for a conti- 
nent. At that time neither cities nor towns 
existed in all the silent wilderness of the 
Mississippi Valley. Here and there, hun- 
dreds of miles apart, roughl}^ stockaded and 
scantily garrisoned forts constituted tlie 
only outposts of civilization, the sole refuge 
against Indian attacks. Frontier lines there 


were none. Life in the New World was a 
continual struggle for existence. 

Other expeditions, French and Spanish, 
soon sought to overshadow the little settle- 
ment of St. Louis. A Spanish fort was built 
a siiort distance to the north. \'et so well 
had Laclede chosen, and so energetically had 
his followers labored, that these competitive 
efforts gradually merged with St. Louis it- 
self. \\fithin three years its colonists, by 
sheer force of spirit, had established valu- 
able fur-trading monopolies with the 
twent3'-eight principal Indian nations, in- 
cluding not only those west of the Mississip- 
pi, but also those east of the river and even 
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ELMORE CALLAWAY THRASH, M.D. 

Elmore C. Thrash, M.D., of Atlanta, 
Georgia, a prominent internist with a strong 
leaning toward radiology, died suddenly on 
June 22. 1931. 

Dr. Thrash was born at Gay, Georgia, 
February 20, 1867, and attended Gordon 
Institute at Barnesville, Georgia, after 
which he taught school for a few years. He 
was graduated from the School of Medi- 
cine of the University of Louisville in 1891. 
-After serving an internship at Louisville 
City Hospital, he entered practice in his na- 
tive town. After a few years he mo\’ed to 
Atlanta, where he continued in active prac- 
tice until his death. 

He was keenly interested in medical poli- 
tics and served his fellow-physicians in nu- 
merous capacities in local, state, and nation- 
al medical organizations, where his presence 
and counsel were always felt for the public 
and professional good. For the last five 
years he was a delegate to the American 
j edical Association from Georgia, last vear 
using appointed on the Committee on Publi- 
catioms and the Committee on Medical His- 
tor}. Other medical offices held were Coun- 
sellor for the ]\'leclical Association of Geor- 
bja. Past-president of the Chattahoochee 
alle\ Medical and Surgical Association, 
Hilton County Medical Society, Medical 
Association of Georgia (1921-1922). 

He had been Professor of Pathology and 
Hacteriology at the Atlanta School of Mecli- 
cine 1905-1914; Professor of Diseases of 

Tf' nnd was on the staffs 

u >rad\ , Piedmont, St. Joseijh’s, and Geor- 
gia Baptist Hospitals. 

He was a member of Phi Chi. the South- 
rn j edical Association, the Chattahoochee 
a ej Society, the Fulton County 

uc ic,d Society, the Medical As.sociation of 
A Radiological Society of North 

inenca. a Fellow of the American Medical 
■•'ociatiQ^ and of the American College of 
i.'-'icians. The various Masonic bodies 


and the Mystic Shrine knew him as a fre- 
quent and active worker. He was a devout 
member of the Ponce de Leon Baptist 
Church of Atlanta. 

Medicine has lost an earnest and consci- 
entious advocate of the suppression of 
quackery, imposture, and ignorance, as well 
as a cultured, progressive, and sane advisor, 
in the passing of this highly respected 
Southern physician. 

1. S. Trostler, M.D. 


COMMUNICATIONS 

THE PARIS CONGRESS 

The Third International Congress of 
Radiology has passed into history. To de- 
.scribe in detail a chronicle of events during 
that week would be a task even for the fin- 
ished columnist, so the writer will essay only 
a few personal glimpses, as memory may 
serve. 

In the first place the expected hot weather 
of a Paris in July was graciously absent; 
in fact, the climatic conditions were ideal. 
The arrangements for the scientific and 
commercial program were as nearly perfect 
as conditions would permit, the Sorbonne 
serving admirably as a general center for 
everything except the exhibits, which were 
at a considerable distance but well worth 
any' time or energy' one could accord them. 

It becomes necessary' to dwell a little 
upon the social program which was executed 
upon such a scale as to make one gasp in 
astonishment. Luncheons, dinners, ban- 
quets. receptions, and soirees were upon a 
scale of splendor and lavishness that would 
challenge the thoughts of a world-wide 
financial crisis. This elaborate entertain- 
ment program was tendered by the French 
to their foreign visitors with an open- 
hearted generosity quite touching in its sin- 
cerity. 

Irrespective of how much visitors appre- 
ciate and enjoy such splendid festivities, it 
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nually, serving 1,500 industries direct from 
its own tracks. It operates six belt lines, 175 
switching engines, and has interchange con- 
nections with 27 railroads at more than fifty- 
different points, thus utilizing the combined 
car supply of all these sources and insuring 
St. Louis shippers a maximum of facilities 
at all times. 

Because the Mississippi River has play'ed 
such a significant part in the history of our 
city, it is perhaps one of the first things that 
the visitor wishes to see. With its tugs and 
steamboats, its barges and tows, its pleasure 
craft, its ferry boats and mighty bridges, all 
flanked by the elevated railroad and the sky- 
scrapers of the nearby' business district, it 
presents an unforgettable picture. The old 
section of St. Louis adjacent to the river, 
still interesting, forms the district referred 
to by Charles Dickens in his “American 
Notes” as the “French Quarter.” 

St. Louis is at the center of the Missis- 
sippi River inland waterways system, the 
largest inland waterways in the world. This 
river system consists of a series of naA'iga- 
ble riA'ers and canals having a total of 13,- 
394.42 miles, which is more than any single 
railroad system in this country. 

The Mississippi River system connects by 
Avater 29 of the principal industrial cities of 
20 States in the Mississippi Valley, Avith a to- 
tal population of 11,000,000, and affects by 
joint riA’er and rail rates a population of 
more than 50,000.000. 

Not all of these facts are pertinent inter- 
est to radiologists, yet, since all radiologists 
are citizens and many' of them men of af- 
fairs, the facts here set forth are sure to be 
of interest to certain of our readers. It is 
Avell for all to knoAv the importance of the 
city' to Avhich Ave Avill be going as guests 
during the Aveek of the Annual Meeting. 

IMPORTANT RAILROAD 
INFORMATION 
OXLV 100 CERTIFICATES XECESSARY 

The Chairman of the Central Passenger 


Association on September 9, 1931, Avrote as 
folloAvs : 

“We have pleasure in advising that Cen- 
tral Passenger Association carriers haA'e re- 
duced the minimum number of certificates 
required under the Certificate Plan regula- 
tions from 150 to 100, that is, if there is a 
total of 100 authorized certificates presented 
at A'our meeting, they Avill be validated hv 
the Raihvay' Special Agent. 

“No change has been made in the last date 
on AA'hich A-alidated certificates must he pre- 
sented to ticket agents for purchase of re- 
turn tickets at one-half fare, namely, De- 
cember 8, 1931. 

“Tickets so purchased, hoAvever, A\’ill lie 
good for return passage to reach original 
starting point suithin 30 days in addition to 
date of sale of going ticket — via same route 
as used on the going journey.” 

This is a definite gain in time for the trip 
to our St. Louis meeting, besides a reduction 
in number of certificates necessary to secure 
the reduced rate. 

I. S. Trostler, M.D., 
Manager of Transportation. 


IN MEMORIAM 

A'ICTOR AV. aiAXAVELL, M.D. 

The death of Dr. Victor Vfiley Maxwell, 
at Gulfport, Mississippi, on June 26, 1931, 
Avas a shock to his many friends in both 
Mississippi and Louisiana. Dr. MaxA\ell 
Avas forty years of age. He AA'as graduated 
from the Tulane School of Medicine^ in 
1915. After a fcAV y'ears of general practice, 
he specialized in radiology', opening an of- 
fice at Jackson, Mississippi, Avhere he suc- 
cessfully' practised his chosen specialty. His 
ability', his personality, and his professional 
attainments make his death a real loss to the 
Radiological Society of North America, to 
the community in Avhich he practised, and to 
the friends avIio deplore his passing. 
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ical bodies in the United States to hold the 
Fourth International Congress in this 
country. Switzerland, Germany, and Italy 
presented similar invitations. The votes of 
the delegates awarded the Congress to Swit- 
zerland, with United States as second 
choice. Professor Schinz, of Zurich, was 
unanimously elected President. The ma- 
jority of the delegates expressed their pref- 
erence for the United States, but stated 
frankly that they had not the means with 
which to make the journe)- to America in 
1934. One thing was firmly established at 
the Congress — the friendship of the scien- 
tific world for the United States of Amer- 
ica. 

Albert Soiland, M.D. 
Representative of the American Medical 
Association and Chairman of Delegation 
from the United States. 


PRESENTATION OF THE GAVEL 
FROM THE AMERICAN RADI- 
OLOGICAL SOCIETIES TO 
THE INTERNATIONAL 
CONGRESS ON RADI- 
OLOGY 


Paris, July 27, 1931 
Mr. President; 

^ I am commissioned to bring to you gree 
‘■'p from the radiological societies of Ar 
^rica, namely, the American Roentgen R: 
ociety, the Radiological Society of Nor 
- merica, the American Radium Society, tl 
^ merican College of Radiology, and tl 
Radiological Section of the American Mec 
'^al Association. 

Filey have sent a gavel as an emblem ( 
authority to you and your successors, as ; 
^•'^pression of our spirit of co-operation. 

This gavel has been made from ancie 
''or_\ that was buried in the glaciers ( 
aska during the glacial period and i 


therefore, estimated by some to be about a 
million jmars old. 

We hope that this gavel may pass from 
president to president during at least a 
hundred years, and serve as an emblem of 
peaceful authority at our international meet- 
ings. 

George E. Pfahler, M.D. 


ANNOUNCEMENTS 


THE SUBJECT INDEX 

The Editor announces that he has in 
preparation a subject index covering all 
the original papers and abstracts published 
in Radiology since the first issue. This will, 
it is anticipated, be of material assistance to 
all readers of the Journal, and will fill a real 
need. 

It is impossible to say just when the index 
will be issued, but the work is being pushed 
forward to the utmost. 


MEMBERS OF THE SOCIETY 
HONORED 

Lyell C. Kinney, M.D., of San Diego, 
California, and Orville N. Meland, M.D., of 
Los Angeles, have been appointed recently 
on the Cancer Commission of the California 
State Medical Society. 


SCIENTIFIC EXHIBIT 

There is still space available for those 
who desire to participate in the scientific e.x- 
hibit for the Saint Louis meeting of the 
Radiological Society. All those planning to 
make application are urged to do so as soon 
as possible, since it is the desire of the 
committee to allot the space October 21. 

P. F. Titterixgtox, Chairman 
Scientific Exhibits Committee. 
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is apparent that a reasonable limit to such 
entertainment must be established, or there 
is danger of the scientific aims and attain- 
ments of the world’s congress assuming a 
secondary position. The writer ventures 
to suggest that in future congresses the 
major entertainment features be postponed 
until after the conclu.^^ion of the scientific 
program. 

Now as to the business of the Congress. 
Representatives of twenty-six nations had 
signified their intention to attend — twenG'- 
three actually answered roll call, with a total 
registration of over fifteen hundred dele- 
gates. This, under present conditions of 
financial stress, is a remarkable showing and 
demonstrates beyond the shadow of a doubt 
the importance of radiology to the scientific 
world. It was a distinct disappointment to 
all, including the French nation, that Ger- 
many responded with only five delegates. 
The one hundred or more German phy- 
sicians, many of whom had entered valuable 
scientific contributions, were unable to leave 
Germany because, due to an official govern- 
ment edict arising from an acute financial 
crisis, they were unable to withdraw suffi- 
cient funds from their banks to cover their 
travelling expenses. 

As already established by the Congress, 
the three official languages — English, 
French, and German — were in evidence, 
although a number of the Italian delegates 
presented subjects in their own tongue. 

More than four hundred individual con- 
tributions had been accepted by the French 
officials with a time limit of ten minutes 
placed upon each essa)dst. This, in the 
writer’s humble opinion, is not just, as an 
essajdst who prepares something wortlw of 
presentation before a world’s congress 
should be allowed at least twenty minutes, 
and it would be far better to limit the num- 
ber of contributions. While it is true that 
a great man}- of the subjects offered 
were well worthy of a world’s congress. 


there uas some duplication of effort, due 
perhaps to lack of co-ordination between the 
central office in France and the attending 
nations. The American delegates were in- 
formed early by the French authorities that 
scientific contributions could be listed by 
radiologists at large directly with the Secre- 
tariat at Paris. This made it impossible for 
the American delegates to check over all the 
papers, and it is assumed that similar condi- 
tions existed in some of the other large na- 
tions. These remarks ai'e not intended as a 
criticism for it is doubtful if any govern- 
mental Irody could have served twenty-three 
nations better, or as well, as our French col- 
leagues, but merely to serve as constructive 
thoughts for future guidance. 

While all the French delegates and offi- 
cials were gracious hosts during the Con- 
gress, to that distinguished savant, our 
President, Dr. A. Beclere, all honor is due. 
He presided at all functions with a vigor 
and grace scarcely believable in a man of his 
years. He was ably assisted by his charm- 
ing daughter. Miss Antoinette Beclere, and 
son. Dr. Claude Beclere. Also a word about 
the Secretary-General, Dr. Rene Ledoux- 
Lebard, a master in both the French and 
English languages, who rvas in constant de- 
mand by the non-French-speaking Amer- 
icans and Englishmen. He fulfilled the post 
of an efficiency master. One outstanding 
event must not be omitted — the receptions 
by his Excellency M. Paul Doumer. the 
President of France, to the one hundred and 
fifteen official delegates at the Royal Palace. 
A gentleman well past middle age, suave, 
dignified, and forceful, he shook you by the 
hand, looked you in the eye, and you^ re- 
ceived your measure. He was "every inch 
a ruler,’’ but proved a delightful, democratic 
host to the delegates. 

THE 1934 COXGRESS 

The American delegation presented a cor- 
dial invitation from the affiliated radiolog- 
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The Chest in Children — Roentgen- 
OLOGICALLY CONSIDERED (Annals Of 

Roentgenologj% Vol. XII). B}' E. 
Gordon Stoloff, M.D., Assistant in 
Pediatrics (Assistant Radiologist), 
Mt, Sinai Plospital; Adjunct Pediatri- 
cian, Beth Israel Hospital; Adjunct 
Pediatrician (Adjunct Radiologist), 
Sea Vieiv Hospital, New York, Fore- 
word by Bela Schick, M.D., Pedia- 
trician, Mt. Sinai Hospital, New York. 
Published by Paul B. Hoeber, Inc., 
New York, 1930. Pages, 432; illus- 
trations, 406. Price, $15.00. 


In no phase of diagnostic roentgenologj^ 
is an understanding of the clinical phenom- 
ena more essential to a proper interpretation 
of the roentgenographic changes than in dis- 
eases of the chest, and especially the child’s 
chest. It is particularly fitting that Dr. 
Stoloff, who is an experienced pediatrician, 
equipped with a specialized knowledge of 
roentgenology' as pertains to his specialty, 
should set forth his ideas concerning this 
subject. The continuous comparison of the 
clinical picture and course of a disease with 
the X-ray findings gives a valuable insight 
into pathologic physiolog)', and this knowl- 


edge prevents man}' of the misleading and 
incorrect roentgenologic interpretations 
which are unfortunately often made by 
those whose judgment has not been tem- 
pered by the rebuffs of experience. It is the 
author’s stated intention that in this work 
the roentgenology of the thorax in infancy 
and childhood shall be considered from the 
aspect of a clinician. Some radiologists 
may resent the trespassing of a clinician into 
their domain, but let them who would criti- 
cize reserve their judgment until after they 
have read this book. 

Radiologists who have long desired an 
authentic te.xt on the child’s chest will be 
grateful for the information presented in 
this book. The subject-matter is concise 
and full of practical facts arranged in an 
orderly fashion that subsequent authors may 
well emulate. All progressive radiologists 
will enjoy and find much of value in this 
text. Students will find it indispensable, 
although for their use a more comprehensive 
consideration of the normal might have been 
in order. 

The typography and illustrations are a 
credit to the high standard already created 
by the publisher. 
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Cutaneous X-ray and Radium Ther- 
apy. By Henry H. Hazen, M.D., 
Professor of Dermatolog}', Medical 
Department of Georgetown Univer- 
sity; Professor of Dermatology, Med- 
ical Department of Howard Univer- 
sity; member of American Dermato- 
logical Association, American Roent- 
gen Ray Society, Published by The 
C. V. Mosb}' Companj^ St. Louis, 
iilissouri, 1931. Cloth, 166 pages, 
with 28 illustrations. Price, 83.00. 


This short practical book outlines the 
theory and technic of the X-ray and radium 
treatment of diseases of the skin, gwes ad- 
vice about the actual procedures, and warns 
against the commonest pitfalls. It rather 
seems that the actual irradiation of derma- 
tologic lesions (covered in 68 pages), a pro- 
cedure requiring scrupulous care and metic- 
ulous attention to detail to ensure satisfac- 
tory results, is dealt with rather sketchily. 
The book is an excellent introduction to the 
more complete works on the same subjects, 
such as those of Andrews and MacKee. 


Iodized Oils as an Aid to the Diag- 
nosis OF Lesions of the Spinal 
Cord and a Contribution to the 
Knowledge of Adhesive Circum- 
scribed Meningitis. By Martin 
Odin and Gosta Runstrom in co- 
operation with Adolf Lindblom. Pub- 
lished by Kungl. Boktrj'ckeriet., P. 
A. Norstedt & Soner, Stockholm, 1929. 
With 4 figures in the text and 38 fig- 
ures on 6 plates. 


Because their experiments showed the 
ordinary iodized oils to be highly irritating 
to the meninges and their subarachnoid in- 
jection associated with clinical and serolog- 
ical evidence of meningitis, the authors con- 


ducted experiments to determine the irritat- 
ing ingredient of the oils and to produce a 
non-irritating, iodized oil. These experi- 
ments employed sesame oil, almond oil, soya 
oil, olive oil, and linseed oil. After these 
oils were iodized it was found that sesame 
and soya oil produced the least amount of 
irritation. The authors prefer the iodized 
sesame oil because it is thinner, lighter in 
color, clearer, and can be produced with a 
higher yield. They have developed a 
method for producing the oil which has re- 
duced the meningeal irritation to a mini- 
mum. 

The reaction following the injection of 
the iodized oils produced by the authors was 
much less than that arising after the injec- 
tion of lipiodol and similar substances. In 
none of the cases where their own oils were 
injected in quantities of 4.5 to 5 c.c. was 
there any rise of temperature, headache, 
stiffness of neck, or evident Lasegue. After 
injection of greater quantities, up to 10 c.c., 
one or a few of these symptoms arose but 
were just as often absent, and when present 
they' were very slight and transitory. 

The authors report their observations in 
a series of twenty-four cases as follows: 
Tumors, 3 cases; inflammatory changes, 14 
cases; syringomyelia, 1 case; disseminated 
sclerosis, 2 cases; cerebral tumor, 1 case; 
trauma, 3 cases. 

The intralumbar method of injection is 
preferred and the authors’ technic differs in 
that they use large amounts of oil, usually 
about 10 cubic centimeters. Only by using 
this amount of oil can small tumors and de- 
fects be observed. The passage of oil up 
and down the spinal canal is observed in the 
supine and prone positions in order that the 
anterior and posterior subarachnoid spaces 
mayf be seen. The authors are especially in- 
terested in the diagnosis of localized inflam- 
matory conditions, and most of their cases 
are of this group. It is hoped that this valu- 
able work will be supplemented with ob- 
servations on a larger series of cases. 
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spectrum of the high speed electrons passing 
out of an aluminum window is presented. The 
Iiigh velocity limit corresponds to about 500 
kilovolts when the transformer voltage is 600 
kilovolts peak. The velocity spectrum appears 
to be continuous, and no absorption anomalies 
due to aluminum and lead foil are evident. 
The time required to obtain a velocity spec- 
trum was reduced to a few minutes b}' allow- 
ing the electrons after being magneticall}' de- 
flected, to pass through a copper foil into the 
air. The outside of the foil is coated with cal- 
cium tungstate, and the photographic plate is 
placed in contact with the tungstate. It is 
noted that part of the photographic action of 
the high speed electrons is due to fluorescence 
of the glass backing of the photographic plates. 


BLOOD CHANGES 


Transmission of Blood Changes Produced 
by Irradiation. J. Gouin, A. Bienvenue, P. 
Daoulas, and Peres. Bull. Soc. Radiol, 
med. France, 1929, XVII, 286-288. Ab- 


stracted in Zentralbl. f. d. ges. Radiol., Sept. 
19, 1930, IX, 248. 

The injection of the blood of a healthy per- 
son in whom a leukocytosis had been produced 
b.' a roentgen irradiation into a second un- 
irradiated healthy individual produces the 
same blood changes in the untreated individual. 
^ syphilitic always reacts by hyperleukocyto- 
s's. This appears to be a specific reaction of 
the syphilitic to irradiation. 


H. C. OCHSN'ER, M.D. 


Nuclear Variations in Various Pathologic 
Conditions and after Roentgen Irradiation. 
T. Saragea and V. Valter. Bull. Soc. med. 
Nop. Bucarest, 1929, XI, 249-252. Ab- 
stracted in Zentralbl. f. d. ges. Radiol., Sept. 
19. 1930, IX, 248. 

The basis of the stud\’ was Lions’ observ'a- 
t'on on the nuclei of leukocytes during the 
periods of remission of disease processes. He 
noted an increase in nuclei proportionate to 
the decrease of the total leukocyte count The 


authors obseiwed that, after massive doses of 
X-ray, there was a rapid increase in the num- 
ber of nuclei and a proportionate diminution 
in leukocyte count. After small doses there 
was an increase in the nuclei, which undoubt- 
edly explains the increased resistance of the 
patient. 

H. C. OcHSNER, M.D. 


Changes in Pigment following Irradiation. 
E. Kasatkin, A. Grubina, and S. Melbart. 
Ter. Arch., VIII, 251-262; and Deutsch. 
Zusammenfassung, 1930, p. 262. Abstracted 
in Zentralbl. f. d. ges. Radiol., Dec. 12, 1930, 
IX, 581. 

After irradiation of guinea pigs and humans 
with from 3.5 to 6 H.E.D., the authors have 
observed increased hemolysis and blood regen- 
eration. The urobilin value was increased in 
tlie first three days after irradiation and re- 
mained the same for several days. If the 
number of reticulated cells increased, there 
was no diminution of hemoglobin or erythro- 
cytes. The authors believe that the metabolic 
disturbances after irradiation are the sequence 
of increased hemolysis. 

H. C. OcHSNER, M.D. 


The Influence of Ultra-violet Irradiation 
on Blood Ferment. B. M. Koldajew and 
M. M. Altschuller. Hoppe-Seyler’s Ztschr., 
1930, CLXXXVI, 223-228. Abstracted in 
Zentralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 252. 

The authors studied the blood ferments 
after single and repeated irradiation. The 
serum lipase and the blood catalase are dimin- 
ished after a single irradiation, the lipolytic 
action of the serum being increased. The de- 
gree of ferment changes is not entirely de- 
pendent upon the intensity of irradiation. 
Repeated irradiation produces a decrease of 
catalase and a decided increase of lipase, the 
latter being probably due to the general cell 
lipase content and the lymphocytes. 

H. C. OcHsxr.R, M.D. 
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Theoretical Aspects of Radiography 
Warnford Moppett. Med. Jour. Australia. 
May 2, 1931, I, 521-523. 

An experimental X-ray tube is briedy de- 
scribed in which a metal plate served the dou- 
ble purpose of target and tube wall. It was 
possible to place a lead cover pierced by a 
pin-hole over the target and thus secure a 
point source of X-rays. This pin-hole screen- 
ing could have been done, of course, without 
the use of the author’s special tube, and a 
point source of X-rays obtained from an}'- or- 
diiravy X-ray tube by the mere use of a pierced 
lead screen (Huyghen’s principle). 

The author does not state the intensity of 
the radiation thus obtainable, and the paper, 
therefore, loses much interest. 

The general optical principles involved in 
the production of shadow pictures are dis- 
cussed. 

J. G. Stephen.s, Itl.D. 


The Resolving Power Attainable in X-ray 
Spectroscopy by Photographic Methods. 
Samuel K. Allison. Phys. Rev., July 15, 
1931, XXXVIII, 203-211. (Reprinted by 
permission.) 

If lOc, the (half) range of glancing angle 
over which a crystal will reflect mono- 
chromatic X-rays, has been determined by the 
double spectrometer method, it is possible to 
calculate what resolving power is attainable 
from this crystal by photographic methods. 
Equations are set up giving the resolving pow- 
er in terms of a, the slit width, and R, the 
distance from slit to photographic plate. 

Some results are as follou’S ; ( 1 ) No ap- 
preciable increase in resolving power is attain- 
able by making a /2R ■, (2) if o/2R> 
the resolving power does not involve ; 
(3) the resolving power attainable in the first 
order is 1/2“''- of that attainable in a double 
spectroi-neter with crystals of equal perfec- 
tion. Equations are also derived by which ob- 
served line Avidths in photographic spectrom- 
eters may be corrected for slit and crystal dif- 


fraction pattern effects. The results are ap- 
plied to recent experimental results Avith photo- 
graphic spectrometers, and it is shoirn that the 
AA'idth of MoA'a, observed photographically is 
considerably greater than the values obtained 
bj'^ the double spectrometer. 


X-ray Absorption Coefficients of Mercury 
Vapor in the Region of its L-absoiption 
Discontinuities. Fred M. Uber, Phys, Rev., 
July 15, 1931, XXXVIir, 217-224. (Re- 
printed by permission.) 

An apparatus is described Avhich is suitable 
for absorption measurements up to tAro or 
more Angstroms. The absorber, uhich Avas in 
the form of superheated vapor the density of 
Avbich could be calculated on the assumption 
of perfect gas behavior, AA^as contained in an 
all-glass chamber. The AA-indows \A-ere con- 
structed of thin glass films in such a way as 
to Avithstand atmospheric pressure from either 
side. The mass absorption coefficients, p/?. 
of mercury in the vvat'e length region 0.74 to 
1.4 A. Avere determined by an ionization metli- 
od. They were found to obey the relation 
fi/j! = where the constants A and c var}- 
from branch to branch of the ft/p, 1. curve. 
The value of c is 2.56 on the short and 2.66 on 
the long AA'aA'C length side of the L- discontinu- 
ities. The magnitudes, S, of the three L-ab- 
sorption discontinuities, Avhere S is defined as 
the ratio of p/p (the scattering coefficient be- 
ing neglected) on the short and loiAg AA*aA'e 
length sides of an absorption limit, are oLj = 
1.18, SAii — 1.39, SAjii = 2.45. 


Five Hundred Kilovolt Cathode Fays- 
R. E. Vollrath. Phys. Rev., July 15, 1931, 
XXXVIII, 212-216. (Reprinted by permis- 
sion.) 

The high potential X-ray tube at the Cali- 
fornia Institute has been modified so as to per- 
mit either X-rays or cathode rays to be pro- 
duced. Electron currents up to 35 microam- 
peres have been obtained through an alumi- 
num Avindow. A typical magnetic velocity 
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the right. At 14 months there was a wider 
space between the nucleus of the head and the 
neck of the femur on the left than on the 
right. The neck of the femur was thicker 
and it was directed upward. At three and 
one-quarter years after the first observation, 
the left leg was shortened 3.5 centimeters. On 
the right, the epiphyseal line was horizontal, 
and the neck was directed upward. On the 
left, the epiphyseal line was vertical and there 
was a flaky rarefaction of the neck. At five 
years the epiphyseal line on the left was 
almost horizontal, but the trochanteric epiph)'- 
sis was smaller on the left than on the right. 
Hoffa’s conception that a vertical epiphyseal 
line is pathognomonic of congenital coxa vara 
is not borne out in these cases. The atrophy 
of the femoral head is due to disuse. There 
is usually a coxa valga on the opposite side. 
The cause of the condition is a disturbance of 
ossification. 

H. C. OCHSNER, M.D. 


Osteitis Fibrosa. H. Meyer-Borstel. 
Bruns’ Beitr., 1930, CXLVIII, 510-541. Ab- 
stracted in Zentralbl. f. d. ges, Radiol., Sept. 
19, 1930, IX, 266. 

The author observed 22 cases of osteitis 
fibrosa, 13 of which were the cystic type of 
Recklinghausen and 9 the deforming type of 
Paget. The localized, as well as the genera- 
lized t 3 -pe, can be traced to endocrine (thyroid, 
pituitary) disturbances. A transition from the 
monostic to the generalized form is possible. 
Medullary hematomas and traumatic medul- 
laiy hemorrhage, rickets, and osteomalacia 
have been excluded as etiologic factors. Spon- 
taneous healing is possible but infrequent. 
Local irradiation is ineffective, but endocrine 
irradiation ma\’ be of assistance. 

H. C. OcHSXEK, hl.D. 


Congenital Generalized Exostoses. Ion 
Tomesku. Arch, orthop. Chin, 1930, 
RXVIII, 56-72. Abstracted in Zentralbl. £. 
ges. Radiol., Sept. 19, 1930, IX, 264. 

In the upper and lower ends of the bones of 


the extremities of a nine-year-old boy were 
found Jagged, bony protuberances. There 
were also exostoses of the carpal bones, only 
the skull, the ribs, sternum, vertebrm, scapulm, 
and pelvis being free of them. Examination 
six years later disclosed no evidence of the 
exostoses previousl}" observed. 

H. C. OCHSNEE, M.D. 


Cleido-cranial Dystocia. K. Klinke and 
H. Pahlke. Arch. Kinderheilk., 1930, XCI, 
46-54. Abstracted in Zentralbl. f. d. ges. 
Radiol., Dec. 12, 1930, IX, 591. 

This is a report of two cases in early child- 
hood, with complete absence of both clavicles 
and failure of ossification of the fontanelles. 
There was no hereditary taint, and the mineral 
constituents of the serum were normal ; there- 
fore rickets and osteitis fibrosa could be ex- 
cluded. There was no evidence of hypo- 
physeal disturbance. The authors feel that 
this disease is due to a primary disturbance of 
ossification in the membranous bones analo- 
gous to osteogenesis imperfecta in cartilagi- 
nous bones. 

H. C. OCHSNER, M.D. 


About Silent Bone Infractions as the 
Cause of Diseases of Diaphyses and Epiph- 
yses. Behr and Korner. Rbntgenpraxis, 
July 1, 1931, III, 586-593. 

During the War a disease called “trench- 
periostitis” of the diaphysis of the leg was dis- 
cussed repeatedly. The authors have had the 
opportunity of seeing five similar cases in 
policemen. Clinically, the men had definite 
points of tenderness over the tibia. Roent- 
genologic examination showed either a cir- 
cumscribed periosteal thickening, or infrac- 
tions or fissures in that area. This picture may 
best be explained by small “undramatic” frac- 
tures, winch led to no acute symptoms. Tlie 
same holds true of the primarily not recogniz- 
able fractures of metatarsal bones, which be- 
come evident roentgenologically only after cal- 
lus has been formed. It is possible that such 
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Studies on the Survival Length of Leu- 
kocytes in Vitro, Tested by Their Ameboid 
Movements. Junkichi Ono. Trans. Jap. 
Path. Soc., 1929, XIX, 172-179. Abstracted 
in Zen'tralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 247. 

The ameboid movements of Ieukoc 3 'tes in 
blood withdrawn from the ear of the guinea 
pig continued for twent 3 ^-one hours, the blood 
being kept at 40° centigrade. Exposure to 
sunlight or to roentgen or radium radiation 
produced a definite diminution of the motilit 3 ' 
time. The effect of sunlight and ultra-violet 
was greatest. 

H. C. OCHSK^EE, M.D. 


BONE (DIAGNOSIS) 

A Case of Osteopoikilia. Ernst Haack. 
Rbntgenpraxis, July 1, 1931, III, 611-613. 

The osteopoikilia is a relatively rare struc- 
■ ■tural anomal}' of the bones. To the author’s 
knowledge only fifteen cases have been re- 
ported. Roentgenological e.xamination of a 
26-year-oId man showed multiple small areas 
of increased densit 3 ' in the bones around the 
knee and shoulder joints. The etiolog 3 ' of 
this anomaly is not clear and it is apparentl 3 ' 
of no clinical importance. 

H. W. Hefke, M.D. 


Roentgenologic Studies on the Appear- 
ance of the Ossific Nuclei and the Growth 
of the Carpal and Tarsal Bones. S. Koy- 
anagi. Nagasaki Igakkai Zassi, VIII, 261- 
275, and Deutsch. Zusammenfassung, 1930, 
pp. 275, 276. Abstracted in Zentralbl. f. d, 
ges. Radiol., Dec. 12, 1930, IX, 592. 

The ossific nuclei grow more rapidl}" in the 
first six months of life, appearing earlier and 
developing more in female than in male chil- 
dren. In most of these nuclei, increase in 
width precedes that of height, the growth of 
the right and left sides being equal. The ap- 
pearance and growth of the nuclei parallel the 
increase of body length and weight. 

11. C. OcHSiXEE. M.D. 


Fracture of the Base of the Olecranon, 
with Anterior Luxation of the Bones of the 
Forearm. G. A. Oddone. Prensa Med, 
Argentina, June 10, 1931, XVIII, 55-57. 

This type of fracture is infrequent. Bruns 
reports 1.2 per cent in 3,650, and Plagemman 
2 per cent in 371 fractures of the elbow. 
There are three types of fractures: (1) Those 
of the vertex: (2) those of the middle, and 
(3) those of the base. The author explains 
the last class in detail, and presents a case of 
this type, reduced under fluoroscopy with 
good results. 

N. G. Goxzalez, M.D. 


BONE DISEASES (DIAGNOSIS) 

Lesions of the Hip-joint, with Aseptic 
Necrosis of the Head of the Femur. R. 
Kienbbck and A, Selka. Rontgenpraxis, 
June 15, 1931, III, 541-544. 

Aseptic necroses are not infrequently en- 
countered in different diseases and injuries of 
joints. They are of great importance as in- 
fluencing the course of the disease and the 
severity of symptoms. Often these necrotic 
areas of bone are not diagnosed roentgenologi- 
cally, but are plainty evident upon examination 
after their presence has been established. Two 
cases are described ; one in a woman, two 
3 'ears after a fracture of the head of the 
femur, and the other in a w’oman rvith a con- 
genital subluxation of the hip. The aseptic 
necrosis is, of course, only a complicating fea- 
ture of the primar}' lesion. 

H. \V. Hefke, M.D. 


Morphology of Congenital Coxa Vara- 
Lothar Kreuz. Arch, orthop. Chir., 1930, 
XXVIII, 106-127. Abstracted in Zentralbl. 
f, d. ges. Radiol., Sept. 19, 1930, IX, 243. 

For a period of several years, the author 
observed a child, first brought to him at the 
age of eight months. The first observation 
revealed a shortening of the left leg, with ex- 
ternal rotation, a normal acetabulum, the neck 
of the left femur being separated from the 
acetabulum b}- a greater distance than that of 
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cent of cases in spite of the best efforts of 
army surgeons. The author noted and remem- 
bered. however, that two such cases did sur- 
prisingly well when, through accident, they 
lay seven days on the battlefield without food, 
water, or medical attention, but with the pres- 
ence of many thousands of maggots in their 
wounds. 

Napoleon’s Larrey had seen maggots help- 
ing Nature heal wounds of French soldiers 
early in the nineteenth century. Wellington’s 
^lillingen sacv no good in maggots encoun- 
tered when the English wounded retreated 
from Talavera in the heat of July, 1809, and 
even learned from the Spaniards how to de- 
stroy them by pouring olive oil on the dress- 
ings. Keen thought that maggots in the Civil 
IVar wounds of Union soldiers were harmless 
^)ut disgusting. Zacharias, on the other hand, 
considered maggots the most effective cleans- 
ing agent at his disposal and deliberately in- 
troduced them into the wounds of Confeder- 
ate soldiers. 

Knowing this, the author, in September, 
1928, used maggots to treat four cases of 
chronic osteomyelitis. First, the wounds were 
opened and all dead tissue removed. Then 
maggots were introduced. In six weeks’ time 
tlie wounds were completely healed. 

In a second series the following year three 
cases were complicated by gas bacillus infec- 
tion and eight by tetanus, and, though all re- 
covered, it was obvious that in the future only' 
sterile maggots could be used. 

Classes of eggs that had been deposited on 
raw beef were hatched under conditions of 
controlled temperature and humidity. The 
larva; were fed on beef until pupae developed, 
and the flies that emerged five to seven days 
later were used to provide more eggs. 

Il'hen such eggs are placed in test tubes 
and gently agitated for thirty' minutes in a 
mixture of one to two thousand parts bichlorid 
of mercury, 25 per cent alcohol, and 0.5 per 
cent hydrochloric acid, their outside is sterilized 
and larvte hatched from them arc sterile inside 
and out. The larvrc feed for two days on a ster- 
diaed mixture of liver, beef, agar, and yeast, 
during which time they are tested for steril- 
'h'. On the third day, they are ready to be 


placed in wounds, or they' may be held inac- 
tive for several days by' placing them in a 40° 
F. refrigerator. In preparing wounds, soap 
and water are used to remove dirt and grease, 
but antiseptic chemicals are avoided because 
of their harmful effects on the larvte. Skin 
edges are taped with adhesive so that the mag- 
gots will not tickle the patient, and padded, 
open-topped cages are firmly' attached to the 
wound. The open top of the cage admits the 
air needed by the maggots and the sunlight or 
artificial light that warms them and drives 
them deep into the wound for food and shade. 

In twenty'-four hours the reaction of the 
wound becomes alkaline. Later the bacterial 
count falls. All dead material is eaten up and 
fresh live granulation tissue develops. At the 
end of the fifth day' the larvae, being about 
ready' to become pupre, are removed and fresh 
maggots are added. After repeating this for 
about six weeks the wound heals. 

Acute osteomyelitis is said to run a shorter 
course if maggots are introduced into the sur- 
gical wound five days after the first incision 
into the bone. In old tuberculous lesions, at 
least the complicating pus infection is im- 
proved. 

Paul C. Hodges, M.D. 


BONE TUMORS (DIAGNOSIS) 

Osteogenic Sarcoma: An Observation on 
the Lower Extremity of the Femur. Pedro 
Chutro and Ernesto Cornejo Saravia. Se- 
mana Med., December 18, 1930, XXXVII, 
1877-1883. 

Disarticulations or amputations in cases of 
osteogenic sarcoma are not performed for the 
purpose of preventing further growth, but to 
relieve pain, prevent pathologic fractures, for 
psychologic reasons, etc., since sarcomas al- 
way's metastasize. This metastasis probably' 
comes from the gelatin-like edema around the 
tumor. The authors believe that such edema 
represents the plasma of the tumor. Although 
metastasis appears soon after amputation or 
disarticulation, they believe that (though un- 
able to prove it") such metastasis exists be- 
fore operation. They base this on the fact 
that the patients do not improve after opera- 
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fractures take place without a trauma suf- 
ficiently painful to be remembered by the pa- 
tient. 

The group of diseases called "epiphyseal 
necroses,” including Kohler’s disease and 
Perthes’ disease, might be caused by a very 
similar mechanism. “Silent” fractures might 
lead to necrosis of certain portions of the 
bones. A fracture in the small bones of the 
foot or wrist can easily escape roentgenologic 
demonstration and may be shown only after 
the malacia has taken place. Perthes’ disease 
of the hip has been explained by non-in fected 
embolisms or endocrine disturbances. In this 
case also, the authors think a traumatic gene- 
sis much more probable. 

H. W. Hefke, M.D. 


Parathyroid Tumors in Recklinghausen’s 
Osteitis Fibrosa. I. Snapper, Wien. klin. 
Wchnschr., 1930, I, 312-314. Abstracted in 
Zentralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 266. 

This is a report of a surgically cured case 
of generalized osteitis fibrosa cystica with 
pseudo-malacia. The unusually high calcium 
content of the serum (from 20 to 23 mgs. per 
cent) called attention to the hyperfunction of 
the parathyroid. Mandl and Gold had re- 
ported similar cases. Differentiation from the 
other types of osteitis fibrosa can be estab- 
lished hy the fact that in them the blood and 
urine calcium show little departure from nor- 
mal. 

H. C. OCHSNER. M.D. 


an entire lung; (4) pleurisy with effusion, 
and (5) solitar}' lung abscess. 

From 100 to 300 c.c. of paraffin were in- 
jected into the right pleural cavit)' of each of 
nine dogs. A pleural effusion resulted in even- 
case, which, in addition to the mechanical 
pressure on the lung by the paraffin, almost 
completely displaced the air-containing tissne 
in the right lung. Frequent X-ray e.vamina- 
tions failed to reveal any evidence of new 
bone formation along the shafts of the long 
bones. Blood chemistry studies showed no 
changes in the calcium, phosphorus, carbon di- 
oxide, and H ion concentration of the blood 
serum. 

Collapse of the lobes of the lungs of thir- 
teen dogs was accomplished. A lung abscess 
developed in one case and lobectomy was per- 
formed upon five dogs at varj-ing intervals, 
following collapse of the lobe or of the cor- 
responding lung. Roentgenograms and blood 
chemistry studies revealed no changes similar 
to those described as pulmonary osteo-arthro- 
pathy. 

J. N. Axi, kl.D. 


BONE DISEASES (THERAPY) 

The Acro-osteopathies. Antonio Merlini. 
Arch, orthop. Chir., 1930, XXVIII, 73-83. 
Abstracted in Zentralbl. f. d. ges. Radio!., 
Sept. 19, 1930, IX, 267. 

The author classifies epicondylitis of the 
humerus and femur as acro-osteopathies, both 
having a typical roentgenologic appearance. 
Treatment should be conservative, roentgen 
therapy and diathermy being indicated. The 
prognosis is good if the part be put at rest. 


Possible Etiologic Factors in the Pro- 
duction of Pulmonary Osteo-arthropathy. 
Edward L. Compere, W. E. Adams, and C. 
L. Compere. Pros. Soc. Exper. Biol, and 
Med., June, 1931, XXVIII, 1083, 1084. 

The authors were unsuccessful in their at- 
tempts to produce the following: (1) New 
periosteal bone by pressure upon a lung from 
a foreign body in the pleural cavity; (2) ste- 
nosis of a primar}' or secondar}- bronchus ; 
(3) collapse or total absence of a lobe, or of 


H. C. OcHSNER, M.D. 


The Treatment of Chronic Osteomyelitis 
with the Maggot (Larva of the Blow Fly). 
William S. Baer. Jour. Bone and Joint 
Surg., July, 1931, XIII, 438-475. 

This posthumous publication describes 
Baer’s famous work in detail. 

In 1917, war wounds involving compound 
fracture of the femur caused death in 80 per 
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encouraging signs of the effects of treatment. 
When these are accompanied by a retardation 
or cessation of bone destruction by the tumor 
cells, the result is a very striking one. In all 
of the four cases reported in tliis series, in- 
creased calcification and ossification were noted 
in the radiograms, together with apparent re- 
tardation and cessation of bone destruction by 
the tumor cells. It is usually assumed that the 
erosive action upon the involved bone is af- 
fected by the tumor cells only while they are 
undifferentiated and rapidly growing, and 
hence plastic, mobile, and possiblj' phagocytic, 
though not in the strict sense of the word as 
used by Champy. 

Some observations made during the treat- 
ment of carcinoma with the colloidal solution 
also led to the conclusion that the 3''oung, un- 
differentiated, and plastic cancer cells were 
similarly destroj'ed. 

L. J. Carter, M.D. 


CANCER (DIAGNOSIS) 

Alkalinity of the Blood in Relation to the 
Prognosis in Cancer. Editorial. Jour. Am. 
Med. Assn., June 27, 1931, XCVI, 2199. 

From studies on healthy persons, as well as 
On those with acidosis or alkalosis, physiolo- 
gists may ascribe the neutrality of the blood to 
3 s\stem of acidit}' regulators or buffers, 
"hich, in the case of the blood, consist of mix- 
tures of weak acids and their salts. Govern- 
’og the aciditj' or alkalinity of the blood are 
tic ratios of each particular acid to its cor- 
responding salt. 

■^s the hydrogen-ion concentration is but 
mie of the three variables in an equation ex- 
pressing the acid-base balance of the blood, its 
measurement has found little use in the clini- 
c»i laboratory. Neglect of the consideration 
• ’'It it alone is not a safe criterion of a pa- 
t'cnt s tendencies towards alkalosis or acido- 
ms may be responsible for the discordant 
opinions as to whether or not alkalosis is a 
concomitant of cancer. 

The work of a group of Philadelphia inves- 
t'gators shows patients with untreated malig- 
’’■int conditions to exhibit a correlation of al- 


kaline hydrogen-ion concentration with a 
shortened span of life. They avoid any as- 
sumptions, for they undoubtedly recognize 
that the prognosis in cancer is somewhat de- 
pendent on the degree of co-existing cachexia 
and anemia, and that a diminution in hemo- 
globin may effect an increase in hydrogen-ion 
concentration. 

These investigators have reopened a ques- 
tion deserving intensive study. 

C. G. Sc'THERLAXD, ]\I.D. 


How Early do Physicians Diagnose Can- 
cer of the Stomach in Themselves? A Study 
of the Histories of Forty-one Cases. Walter 
C. Alvarez. Jour. Am. Med. Assn., July 11, 
1931, XCVII, 77-83. 

The patient is slow to realize that he is seri- 
ousl}' ill. Many allow themselves to drift 
along, usually in courses of treatment for sup- 
posed ulcer or functional disturbance. After 
a specified age, routine roentgenologic exami- 
nation of the stomach might assist, but in ac- 
tual practice such a regimen seems impossi- 
ble. Indigestion, abdominal pain, or weakness 
in the latter half of life demands a careful 
roentgenologic examination. The tendency to 
interpret the roentgenologist’s report of ulcer 
as meaning a benign ulcer misleads many phv- 
sicians. Nearly all patients with benign ulcer 
have long histories, while nearlj’ all with can- 
cer have short histories. 

The great usefulness of the barium meal in 
the recognition of carcinoma of the stomach 
is shown by the fact that out of 1,104 pa- 
tients examined, an operation was ordered for 
only 14, in the face of a negative roentgeno- 
logic report. In 30 per cent of a series, ex- 
pert roentgenologists were unable to say defi- 
nitely that the lesion they saw was cancer. 

It seems obvious that the only way in which 
one can hope to cure cancer of the stomach is 
bj' excision during the stage when it looks and 
behaves like a benign ulcer. It would help 
much if eveiy disturbance of digestion that 
appears suddenly in a middle aged or elderlv 
individual were looked upon with grave sus- 
picion. It is for the patient with the short his- 
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tion and that they do not live any longer than 

those who do not have any surgical interfer- 
ence. 

The case here presented is that of a boy six- 
teen years old who gave the historj’- of a fall. 
Following this, he developed pain in the knee 
which remained until he came to the writers 
two months later. A tumor about the size of 
the head of a small child was seen. The 
radiograph presented a typical picture of 
osteosarcoma, which had invaded the epiphv- 
sis and destroyed the cortex. The film 
showed light and dark areas; the articulation 
was not invaded. Disarticulation of the hip 
was resorted to, the pathologic report being 
osteogenic sarcoma. 

The authors conclude that the cases re- 
ported to have lived many years after ampu- 
tation or disarticulation were wrongly diag- 
nosed, for true osteogenic sarcomas reappear 
a few months after operation; also, that the 
edema around the tumor constitutes the 
plasma of the tumor, and that osteogenic sar- 
coma, in its late stage, may invade the articu- 
lation but never the synovial membrane. 

N. G. Gonzalez, M.D. 


mg seven weeks, with no response. An am- 
putation was then done through the middle 
ot the forearm. 

^ Microscopically, the tumor was a heman- 
gioblastoma, showing evidence of malignancy. 
The Committee of the Bone Sarcoma Registry 
of the American College of Surgeons, who 
divide the angioblastomas into the benign 
angiomas and the malignant angioendothe- 
iiomas, have classed it as an angioendothe- 
lioma. 

That this is a rare tumor is evidenced bv the 
fact that, in a series of 1,000 bone tumors from 
the Lone Sarcoma Registry of the American 
College of Surgeons, there were only eight 
angiomas and no angioendotheliomas. 

L. J. Carter, M.D. 


BONE TUMORS (THERAPY) 

Changes in Bone Tumors after Intraven- 
ous Injections of a Colloidal Solution. 
Arthur C. Hendrick and E. F. Burton. Ca- 
nadian Med. Assn. Jour., May, 1931, XXIV, 
642-646. 


A Case of Hemangioendothelioma of the 
Bones of the Wrist. J. E. Pritchard. Ca- 
nadian Med. Assn. Jour., May, 1931, XXIV, 
689-692. 

This is a case report from the Department 
of Pathology of the Montreal General Hos- 
pital. 

The patient gave a history of injury to the 
right wrist while cranking a car. Three 
months later, a radiograph showed a fracture 
of the greater multangular and styloid process 
of the radius, and rarefaction of the lower end 
of the radius, trapezium, scaphoid, and first 
metacarpal. Nine weeks later, the condition 
had progressed. Enlarged lymph nodes ap- 
peared in the right axilla and epitrochlear 
region. One was removed for biopsy and 
showed hyperplasia but no evidence of tumor. 
The case was then diagnosed as a bone tumor, 
probably Ewing’s endothelial myeloma, and 
X-ray' treatments instituted. Three treat- 
ments, totalling 800 r-units, were given dur- 


This is a report of four cases of bone sar- 
comas treated by the injection of a colloidal 
solution. A colloidal solution of m.:tallic 
arsenic was employed, made by the technic of 
E. F. Burton, of the University of Toronto. 
Cataphoresis had shown that the colloidal par- 
tides were negatively charged, and hence safe 
for intravenous injection. Animal e.\peri- 
mentation also demonstrated that the solution, 
when given intravenously, was non-toxic and 
produced no untoward effects, either imme- 
diate or remote. 

To demonstrate the changes in the pathology 
of hone tumors, following a series of intra- 
venous injections of the solution for varying 
periods, stereoscopic films were made at in- 
tervals of about three months, since the radio- 
gram is one of the most important single find- 
ings which will at once allow of conclusions 
as to the changes observed. Biopsy was not 
considered advisable. 

Among present-day research workers in tlw 
treatment of bone sarcomas, calcification and 
ossification are usually looked upon as very 
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was left open to the air; only one layer of 
gauze was used. 

At the internal canthus, the tubes are 
placed at a distance of 3 cm. or from 5 to 6 
centimeters. The eye is protected with lead. 

For cancers of the soft parts. 100 mg., 1 
mm. platinum filter, distance 3 cm., 1.5 me. per 
sq. cm. of surface. Needles are also used in 
these cases, employing 0.5 me. per square cen- 
timeter. If the eye is completely involved, it 
is removed by electrocoagulation or the dia- 
thermy knife, and the cavity cleaned out. Ra- 
dium is then applied in the small 2-mg. tubes, 
placed 1 cm. center-to-center for a duration 
of 36 hours. 

Of the cases in which the skin alone was in- 
volved 100 per cent were cured. 

Lestee J. Williams, M.D. 


CHEMICAL 

The Allotropy of Rhodium and Some 
Phenomena Observed in the X-ray Analysis 
of Heated Metal Wires. F. M. Jaeger and 
J. E. Zanstra. Proc. Acad. Sci. Amsterdam, 
1931, XXXIV, 15-32. 

.Taeger and Rosenbohm (Chem. Abs., XXIV. 
4678) demonstrated that there is a maximum 
in the Cp - / curve for Pd at 1530° and for Rh 
at about 1,200°. To determine whether a 
structural change in the metals takes place at 
these temperatures X-ray spectrograms by the 
Oebye-Hull method were made of the metal 
forrned under different conditions and after 
receiving various heat treatments. Powdered 
Bh from reduction of Rh salts gave broad and 
hazy diffraction lines suggesting colloidal 
form. When the powder was wrapped in Pt 
foil and heated to 1,500° the pattern was the 
same as tliat of Rh wire. Two forms of Rh 
are suggested, a and j3, both of which are pres- 
ent at lower temperatures ; the a form de- 
creases in amount as the temperature increases 
until at 1,000° only the /3 form is present. As 
a Rh wire was heated the lines in the diffrac- 
tion pattern were gradually replaced by dots, 
due to growth of the crj'stals and their orienta- 
tion with their axes along the long axis of the 
wire. At 750° doublets were formed, i.c., the 


diffraction lines split into two lines each, one 
bright and one faint satellite. As the tempera- 
ture was increased, the ratio of the relative in- 
tensities of the components of each doublet 
was shifted toward an increasing intensit}^ of 
the satellite in comparison with the first line. 
The distance between the two lines of a doub- 
let increased with increasing temperature. 
Rotation of the heated wire caused reappear- 
ance of lines in the spectrum where dots had 
replaced lines as the wire was heated. Pd and 
Pt showed similar phenomena. 

Chemical Abstracts. 


Elements of X-ray Analysis by the Pow- 
der Method. L. W. McKeehan. Metal 
Progress, 1931, XIX, No. 6, pp. 71-76. 

The appearance of a definite pattern with 
invariable positions and intensities of lines is 
positive proof of the appearance of a distinct 
phase. Diagrams are given. 

Chemical Abstracts. 


Scattering of Gamma Rays. J. C. Jacob- 
sen. Naturwissenschaften, 1930, XVIII, 
951, 952. 

The scattering of Ra y-rays on passing 
through solutions of various substances was 
followed by means of an Au-leaf electrometer. 
A graph of the ionization current against the 
number of electrons per c.c. gives a smooth 
curve, showing that the weakening of the ra- 
diation is determined by the number of elec- 
trons encountered. 

Chemical Abstracts. 


Luminescence Due to Radio-activity. D. 
H. Kabakjian. Phys. Rev., 1931, XXXVII, 
1120-1128. 

The results of several investigations on 
luminescence due to radio-activity cannot be 
explained on the active-center theorj’ of 
Rutherford or any modification of it. In cer- 
tain substances, including ZnS, there is an 
initial rise in brightness of the irradiated 
samples, followed by a decay which cannot be 
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tory that the experienced gastro-enterologist 
has learned most to fear. 

So long as most physicians are willing to 
treat epigastric pain in older persons expec- 
tantly and without consultation with expert 
roentgenologists, and so long as they are will- 
ing to treat gastric ulcer medically without 
fortnightly roentgenologic supervision, there 
can be no hope of lessening the mortality from 
cancer of the stomach. 

C. G. Sutherland, M.D. 


CANCER (THERAPY) 

Bilateral Embryonal Carcinoma of the 
Testicle: Report of a Case. J. M. Venable 
and O. P. Flynt. Jour. Urol., July, 1931, 
XXVI, 155-161. 

The authors report a case of bilateral em- 
bryonal carcinoma, in a patient 60 years of 
age, which followed a histor)' of trauma six 
years preceding. Both testicles were removed 
by consecutive operation and the patient made 
an uneventful recover)-. The operative treat- 
ment was to be followed up by deep X-ray. 

There was no evidence of metastases any- 
where in the body. 

Davis H. Pardoll, M.D. 


Does Carcinoma of the Duodenum Ever 
Arise from Duodenal Ulcers? J. William 
Hinton. Am. Jour. Med. Sciences, June, 
1931, CLXXXI, 843-850. 

This article, accompanied by reports from 
the Mayo Clinic, contains a review of the re- 
ported cases of primary carcinoma of the duo- 
denum, and also reports by McGuire. Cor- 
nish, Licht)', and many other pathologists on 
the results of postmortem e.xamination. It 
has been found that carcinoma of the duode- 
num occurs in from .027 to ,033 per cent of 

cases. - 

The author also reviews several cases of 

his own in which there was carcinoma of the 
’rnodlnum, the origin of which could not be 
directly traced to duodenal ulcers. It is dit 


ficult to explain why these cases do not under- 
go carcinomatous degeneration. While pri- 
mar)' carcinoma of the duodenum is occasion- 
ally seen, clinically, one can disregard the pos- 
sibility of the duodenal ulcer ever taking on 
malignant degeneration. 

Roe j. Maier, M.D. 


Treatment of Epitheliomas of the Eye- 
lids. M. Appelmans. Rev. Beige des Sci- 
ences Med., December, 1930, X, 829-839. 

At the Cancer Institute of Louvain, in 5,000 
cases of cancer, about 100 were found to be of 
the eyelids. Of these, 75 cutaneous cancers of 
the eyelids were treated by the author. The 
ratio of involvement was four of the lower lid 
to one of the upper. The most frequent loca- 
tion on the upper lid was the external can- 
thus ; on the lower, the internal canthus. The 
majority of the cases on the lower hd did not 
involve the lachrimal apparatus. Both eyes 
were involved in about the same percentage, 
likewise both sexes, the frequency increasing 


'ith age, . , , 

Of the 75 cases studied by the author, 6 
ied directly from the effect of the cancer, 
dth involvement of the eyeball. Cancers near 
le internal canthus are less favorable than 
lose of the external canthus. 1 - 17 . 

The results were as follows: Cured, , 
ured, but with impaired function, 37; ai 

"^Aftir one year of observation, the final re- 
jlts in 60 cases were as follows : Cured, , 
ied, 8 : recurred, 4; no response to inquiry, 
1 The perfect cures were obtained in cases 
, which the epithelioma was purely cutaneous. 

The following method of treatment v-as 
iiployed: Tubes containing 2 "’S- ^ 
lement were used. They were 12 mm long 
Itered with 1 mm. of platinum. These r e 
opiied for 72 hours. At the e.xternal canthm 
ley were applied directly to the skin, being 
dd by adhesive plaster. After-treatment con- 
sted of a wash of peroxide ot mercuo 
I-IO), followed by an application of Lassar 
iste softened by the addition of an equal 
nount of vaselin and lanolin. The dressing 
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expansion coefficient is of the order of 
40 X much larger than the same quantity- 
obtained at lower temperatures. Variations 
in spacing of planes perpendicular to (002) 
are negligibly small. Reflections due to ob- 
lique planes such as (301) or (203) and also 
second order due to (002) are diminished in 
intensity in the incandescent state. Some 
amorphous scattering at the positive electrode 
was detected. As an explanation of this scat- 
tering, the existence of some combination of 
C with impurities in the molten state is sug- 
gested. 

Chemical Abstracts. 


Change of Wave Length of X-rays on 
Traversing an Absorbing Medium. J. M. 
Cork. Compt. rend., 1931, CXCII, 153-155. 

The new lines stated by Ray (cf. Chem. 
Abs,, XXIV, 4213) to be produced on passing 
Cu Ka radiation through C, etc., were not ob- 
tained when his experiment was repeated, nor 
could any such effect be obtained with B. 

Chemical Abstracts. 


Anomalous X-ray Diffraction Intensities. 
W. A. Wood. Nature, 1931, CXXVII, 703. 

The X-ray Debye photograph of gray mat 
deposit of Cr on wire gave lines of the ex- 
pected intensities corresponding to the (200), 
plO) and (211) reflections. The (211) line 
IS unusually broad ; tliis fact indicates submi- 
croscopic crystals. A similar deposit with 
nlliant luster gave the same (211) and (110) 
mes, but no (200) line. It is suggested that 
^ e ciystals grow in one or two directions 
oily, until the third contains too few reflecting 
components still to have a noticeable effect in 
’c case of submicroscopic cry’stals. 

Chemical Abstracts. 


The Influence of Radiative Forces on the 
Scattering of Electrons. N. F, Mott. Proc. 
Cambridge Phil. Soc., 1931, XXVII, 255-267. 
Radiative forces are usually neglected in 
icniulas for electron scattering by atoms. 


Theoretical and experimental results differ by 
as much as 40 per cent for large-angle scat- 
tering of high-speed electrons, and it was 
thought that radiation might account for the 
discrepancy. Complete mathematical treat- 
ment shows these forces to be no greater than 
2 or 3 per cent for electrons of any velocit}'. 
Some remarks are also made about continuous 
X-raj' emission spectra and they are compared 
with results of Gaunt (Chem. Abs., XXIV, 
3951). 

Chemical Abstracts. 


X-ray Diffraction of Some Organic Sub- 
stances in the Solid and Liquid States. 
Shinsuke Tanaka, Genjiro Okuno, and 
Akira Tsuji. Mem. Coll. Sci. Kyoto Im- 
perial Univ., Ser. A, 1931, XIV, 67-71. 

Phenanthrene, a- and ;fl-naphthol and a- and 
j8-naphthylamine were investigated in both the 
solid and liquid states by means of Debye- 
Scherrer X-ray photographs. The general 
conclusions are that a substance which shows 
an intense crystal line shows also a band in 
the liquid pattern corresponding to the crj-stal 
line, that the spacing of the positions of maxi- 
mum intensity' of the liquid band is generally 
greater than that of the corresponding crj'stal 
line, and that the crystal planes seem to main- 
tain their properties when the crj-stal becomes 
liquid. 

Chemical Abstracts. 


The Dependence of X-ray Absorption 
Spectra upon Chemical and Physical State. 
J. D. Hanawalt. Phys. Rev., 1931, XXXVII, 
715-726. 

The X-ray absorption spectra of As, Se, Br, 
Zn, Hg, Xe, and Kr and of compounds of 
some of these elements have been photo- 
graphed for both the solid and tlie vapor states 
at a dispersion of 5 x. u. per millimeter. The 
effect of the chemical and phj'sical state of the 
absorbing atom upon the secondary structure 
which lies to the short wave side of the main 
absorption edge was investigated. It was 
found that; (1) the monatomic vapors Zn, 
Hg, Xc, and Kr e.xhihit no secondary structure 
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represented by a simple exponential curve. 
The rate of decay of brightness is not strictty 
proportional to the rate of emission of lumin- 
ous energy, as required by the theorj'. The ob- 
served facts can be explained qualitatively by 
assuming that the a-, jS-, and f-rays produce 
excited molecules in the luminescent material. 
The luminous energj^ is emitted on the return 
of the molecule to its initial state. The ra 3 's 
also affect the transmission coefficient of the 
materials and the apparent decay of brightness 
is explained as being due to the increased ab- 
sorption of light by the material itself rather 
than to the destruction of assumed active 
centers. The author believes that the restora- 
tion of the original brightness is attested to by 
this fact. 

Chemical Abstracts. 


loniaa'tion by X-rays Crossing the Thin 
Walls of a Small Sphere. W. Mund. Bull. 
Soc. Chim. Belg., 1930, XXXIX, 518-528. 

An equation has been established, which 
makes it possible to compute the ionization 
around a small sphere filled with Rn. 

Chemical Abstracts. 


Polarization in Photo-electric Conduc- 
tivity Arising from X-ray-excited Rock 
Salt. P. Tartakovskii. Ztschr. Physik, 
1930 , LXVl, 830-833. 

A thin plate of rock salt was placed between 
the poles of an electromagnet, and the Hall 
effect was used to give a preponderance of 
free electrons towards one side of the plate. 
When the magnetic field was removed, the 
corresponding half of the plate showed a 
lower conductivit 3 '. Hence free electrons in- 
crease the polarization. 

Chemical Abstracts. 


Dangers in Refining Radio-active Sub- 
stances. Herman Schlundt, William Mc- 
Gavock, Jr., and Mildred Brown. Jour. Ind. 
Hyg., 1931, XIII, 117-134. 

The investigations were carried out over a 


period of three years in a laboratDr 3 - where the 
final stages of refining commercial lilsTli in 
100- to 300-mg. quantities ivere carried out. 
Gamma radiations and the radio-active gases, 
radon and thoron, were the sources of danger. 
Precautions were taken to reduce these dan- 
gers to a minimum and then the laborator)- 
atmosphere and workers were carefully 
examined for radiation. The thoron content 
was 10® greater than the radon content and 
constituted the chief danger, as the gamma 
radiation was small. A method for the deter- 
mination of thoron in the laboratory atmos- 
phere was devised and showed 10"* curies of 
thoron per cubic meter as a representative 
value, and under these conditions the lungs of 
a worker will contain 9 X 10® atoms of thoron 
and 1,400,000 a-particles will be produced 
per minute, which is approximately 2 per cent 
of the number occurring in the body of a 
person carrying an amount of Ra just within 
the limits of tolerance. Workers were ex- 
amined monthly by the y-ray method (less 
reliable) and the expired-air method. The 
latter method gives a timely warning of danger 
sooner and more accuratel 3 ' than any other. 
Workers develop a distinct radio-activity with 
time, but lose it graduall}’. One worker 
showed, b 3 ' the expired-air method two days 
after stopping work in the ]aborator 3 '. a net 
drift of 22 divisions, but three months later 
only 1.9 divisions. Blood counts of three work- 
ers showed no abnormalities. None of the five 
workers experienced any debilitating effects. 
Previous workers in the laborator 3 ’ before pre- 
cautions were used did not show' an3' haimful 
effects ten 3 'ears after ceasing work. 

Chemical Abstracts, 


X-ray Diffraction by Incandescent Car- 
bon. Moriso Hirata. Sci. Papers Inst. Phys. 
Chem. Research, Tokio, 1931, XV, 219-226. 

X-ra 3 ' diffraction photographs obtained 
from the incandescent positive and negative 
electrodes of the C arc were studied. The 
thermal expansion of graphite takes place onb 
in the direction perpendicular to the most 
closeh' packed plane (002), and this average 
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the tliickness of the absorbing layer is such 
that the difference in the transmitted intensity 
on the two sides of the edge is a maximum. 
Ni, Co and Fe were used in a study of this 
effect. 

CHEJtiCAL Abstracts. 


Influence of Radium on Subacute Arsenic 
Poisoning. B. Boucek. Compt. rend. Soc. 
Biol., 1930, CIV, 235-237. 

Ra in the form of pitchblende was admin-, 
istered to guinea pigs simultaneously with As 
in successive doses to the limit of ordinary' 
arsenical tolerance. About 2.4 mg. As per kg. 
is fatal in three days ; but in combination with 
1.6 mg. pitchblende a dose of 3.1 mg. As is 
well tolerated, and the animal improves in 
weight. However, in certain cases Ra inter- 
feres with the acquirement of tolerance for 
As; and when As is insufficient in amount to 
cause subacute poisoning, the addition of Ra 
makes it more toxic. 

Chemical Abstracts. 


X-ray Absorption in Gases. W. W. Col- 
vert. Phys. Rev., 1930, XXXVI, 1619-1624. 

X-ray spectral lines reflected from a Pt- 
surfaced mirror and by a calcite crystal have 
been used for absorption measurements with 

c, Soo, Cl and A. Results are given in tab- 
ular form. 

Chemical Abstracts. 


The Wave Length and Structure of the 
^■absorption Edge of Cobalt. M. A. 

alouch. Collection Czechoslov. Chem. 
Comm., 1931, HI, 205-215. 

A study has been made of the wave length 
am structure of the X-ray fC-absorption edge 
° o, in the form of metallic films as well as 
C aqueous solutions of 

° 5-6HjO. Respective values in x. u. of the 
'\a\e lengtlis of the absorption edges due to 
forms in order named are; 

-4, 1602.6 and 1602.2. The fine structure 
1 1 C X-absorption edge, which has been ob- 


served in all cases, is relatively more notice- 
able for the solutions than for metallic Co, a 
difference which may possibly be due to the 
thickness of the absorbing layer. 

Chemical Abstracts. 


The Atomic Photo-electric Effect with 
Great Hardness of the Exciting Radiation. 
Fritz Sauter. Ann. Physik, 1931, IX, 217- 
248. 

A method is devised for obtaining the wave 
function of an ejected photo-electron in closed 
form, using non-relativistic polar coordinates. 
Photo-emission from the K and L shells is 
calculated, and the Sommerfeld-Schur formu- 
las (for relatively soft exciting radiation) are 
shown to be first approximations. The rela- 
tivistic theory of the photo-electric effect in 
conjunction with Dirac’s equations is also de- 
veloped. 

Chemical Abstracts. 


The Intensity of X-rays Reflected from 
Platinum, Silver, and Glass. Hiram W. 
Edwards. Phys. Rev., 1931, XXXVII, 339- 
343. 

The intensity of a monochromatic beam of 
X-rays reflected from Pt, Ag, and glass mir- 
rors was measured for angles of incidence 
varying from 0.75 to 1.25 times the critical 
angle. Calculated values by Thibaud’s modi- 
fication of Fresnel’s equation agree with ex- 
perimental values for Pt but not for Ag or 
glass mirrors. 

Chemical Abstracts. 


Observations Concerning the Causative 
Agent of a Chicken Tumor. James B. 
Murphy, O. M. Helmer, Albert Claude, and 
Ernest Sturm. Science, 1931, LXXIII, 266- 
268. 

This is a report of additional observation 
on the properties of a filtrable agent causing 
chicken tumor. Tlie agent of Chicken Tumor 
I, a spindle-cell sarcoma, is selectively ad- 
sorbed and fixed by certain mesodermal tis- 
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at a distance from the main edge greater than 
the ionization potential of the atom; (2) 
polyatomic vapors usually have a secondary 
structure similar to that shown by the same 
molecule in the solid state; (3) a pol 5 -atomic 
molecule in the solid state often exhibits an 
additional structure which is absent when the 
molecule is in the vapor state ; (4) in the sec- 
ondary absorption of solid NaBrOg an ad- 
ditional structure appears which is absent in 
a solution of NaBrO^; (5) completed electron 
shells of atoms in the solid state do not neces- 
sarilj- mean the absence of secondary absorp- 
tion edges. Suggestions are made to account 
for this dependence of secondary absorption 
on molecular and physical state. 

Chemical Abstracts. 


Crystal Chemistry and X-ray Research. 
V. M. Goldschmidt. Ergebnisse tech. Ront- 
genkunde, 1931, II (separate), 151-182. 

Except for incidental discussion of more 
recent work, this is largely a restatement of 
previous discussions of the modern explana- 
tion of the early empirical rules of crystal 
chemistry, the basis for co-ordination num- 
bers, the co-ordination types as a basis for 
classification of crystals, the relation of vari- 
ous crystal properties to the properties, includ- 
ing polarization, of the particles contained. 
The use of recent concepts in studying sili- 
cates, intermetallic bonds, and highly polymer- 
ized organic structures is discussed. Tabula- 
tions are given of ionic and atomic radii. A 
bibliography of u'hat the author considers the 
most important work in the field since 1928 is 
given. 

Chemical Abstracts. 


pntnar}’ particles takes place during intensive 
drj'ing at room temperature or if the coagulate 
is left in an electrolyte-containing solution. 
The velocity of crj^stallization depends on the 
nature of the initial sol. The velocity can be 
increased by raising the temperature. Protec- 
tive colloids prevent the formation of larger 
cr}'stals. 

Chemical Abstracts. 


X-ray Diffraction in Water: The Nature 
of Molecular Association. G. W. Stewart. 
Phys. Rev., 1931, XXXVII, 9-16. 

The X-ray diffraction intensity-angle dis- 
tribution for water and its variation for 
temperatures of 2 degrees to 98 degrees are 
given. Two important periodicities are estab- 
lished at 3.24 and 2.11 A.U. and a third at 1.13 
A.U. The first one decreases with tempera- 
ture and the second increases. Molecular com- 
plexes are discussed. The author believes that 
the description of associations involving com- 
plexes of two or three molecules should be 
abandoned in favor of the molecular group 
conception (cybotactic state). 

Chemical Abstracts. 


Appearance of Extra Lines in X-ray Dif- 
fraction Patterns of Mixtures and Absence 
of Some Lines Peculiar to the Components 
of the Mixtures. Roy W. Drier, Phys. 
Rev., 1931, XXXVII, 7IZ-714. 

Abnormalities in X-ray patterns of mechan- 
ical mixtures of minerals are described. The 
spectra of some show the presence of extra 
lines and in the spectra of others some lines 
peculiar to the components are missing. Possi- 
ble reasons for this are discussed. 


X-ray Study of the Coagulation Process 
of Colloidal Gold. P. Scherrer and H. Staub. 
Ztschr. physik. Chem., 1931, Abt. A, CLIV, 
309-321. 

During coagulation of a highly disperse Au 
sol, the primar)' particles of the h 3 'droso! form 
larger secondary particles of irregular struc- 
ture. The primary particle size remains un- 
changed. Formation of larger crj-stals from 


Chemical Abstracts. 


The Fine Structure of X-ray Absorption 
Eldges. J. Palacios and M. Velasco. Anales 
Soc. Espan. ffs. Quim., 1931, XXIX, 126-130. 

It is pointed out that the fine structure of 
X-ray absorption cdgc.s, in all substances re- 
ported up to the present, first shows up when 



ABSTRACTS OF CURRENT LITERATURE 


863 


the ribs is more likely to become obliterated 
in adults than in children. 

Lateral roentgenograms are essential for 
the study of interlobar and medial encysted 
effusions. The interlobar type, corresponding 
to one of the normal fissure levels, is seen on 
the postero-anterior roentgenogram as a band- 
like shadow of increased density across the 
affected hemithorax, while a medial encysted 
effusion appears as an additional shadow of 
increased density overlying the normal inferior 
mediastinal and heart shadows. 

J. N. Ane, M.D. 


Foreign Body Granulations in the Lung 
after Diagnostic Bronchography. E. Mor- 
vay. Rontgenpraxis, July 1, 1931, III, 581- 
586. 

Four months after bronchography with iodi- 
pin a large amount of the contrast medium 
was still present in a woman with a thoracic 
tumor. It Avas found on the side opposite the 
one filled during the bronchoscopy. There 
had been no difficulty at the time. After the 
bronchography some of the contrast material 
was aspirated into the other side during a 
coughing spell, and a large part of it was re- 
tained in the right lung. The clinical and 
roentgenologic picture of a foreign body 
granulomatosis developed afterwards and re- 
mained constant for one year. It is pointed 
out that the demonstration of the bronchial 
tree by means of iodine-containing contrast 
media might lead to such undesired after- 
effects and that one should use the method 
only when it is definitely Indicated. 

H. W. Hefke, M.D. 


The Interrelationship of Non-tuberculous 
Upper and Lower Respiratory Disease. 
Jabez H. Elliott. Canadian Med. Assn. 
Jour., May, 1931, XXIV, 657-659. 

L is difficult to classify the various meth- 
ods by which disease in the upper respiratory 
tract leads to disease in the lower respiratory' 
tract. The relationship appears very clear in 
such cases as acute rhinitis, where the infec- 
tion spreads rapidly, or at times slowly, down- 


ward, with successively a pharyngitis, a larym- 
gitis, a tracheitis, at times a bronchitis, a 
bronchiolitis, or a pneumonia. Nasal obstruc- 
tion from any cause, leading to mouth breath- 
ing, results in the aspiration into the bron- 
chial tree of air insufficiently warmed or fil- 
tered, and of relatively low humidity. This 
causes a hyperemia of the bronchial mucosa, 
with increased secretion and the symptoms of 
a subacute bronchitis. We have to consider, 
too, the aspiration of septic material into tlie 
bronchial tree from the upper passages, 
whether this be secretion from post-nasal and 
oral dripping, or infected material dislodged 
during the course of some operation in the 
oro-nasal cavities. Spread may' also occur to 
the lungs through the blood and lymph 
streams, explaining some of the cases of pul- 
monary' abscess which follow oro-nasal sepsis. 

Lobar Pneumonm . — ^The study of ‘ a large 
series of cases in various hospitals reveals that 
in over 50 per cent there had been a cold or 
sore throat for several days before the onset 
of pneumonia. 

Pulmonary Abscess . — This is a frequent re- 
sult of nasal sepsis. The author reported 47 
consecutive cases of pulmonary abscess, in 
which 32 had followed operations on the oro- 
nasal cavities. Lord, in an analy'sis of 227 
cases, found abscess a sequel to tonsillectomy- 
in 34.3 per cent of the cases. 

Asthma . — When we place in one group 
those cases of allergic asthma due to pollens, 
feathers, and other epidermals, and food, there 
is still a large group in which no definite sen- 
sitiveness to protein can be demonstrated. A 
large proportion of this group will be found 
to have associated nasal disease. Four cases 
are cited to illustrate the relief secured from 
the removal of nasal infections, such as 
empy'ema of the antra and ethmoiditis. 

Recurring Bronchitis . — In this large group 
of cases, chronic nasal infection is a common 
source of infection. Five cases are reported, 
illustrating relief from chronic bronchitis se- 
cured through the removal of nasal infection 

Bronchiectasis . — Clendenning has made the 
startling statement that in 150 cases of bron- 
chiectasis, vary'ing in severity, all were asso- 
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sues from susceptible animals. The plotted 
curve of the amount of ultra-violet light of 
selected wave lengths required to inactivate 
the tumor agent shows a significant qualitative 
and quantitative variation from the curves for 
bacteria, typical viruses, and bacteriophage. 
The tumor-producing activity of the filtrates 
can be precipitated out with a protein fraction 
and purified. The steps in the purification of 
the agent are outlined and the evidence of an 
inhibiting principle in the chicken tumor is 
discussed. 

Chemical Abstracts. 


Scattering of X-rays from Gases. E. O. 
Wollan. Phys. Rev., 1931, XXXVII, 862- 
872. 

Measurements have been made of the in- 
tensity of scattering of X-rays by H™, Oj, He, 
Ne and A for the scattering angles 10° and 
90°. 

Chemical Abstracts. 


Technical Considerations in the X-ray 
Testing of Materials (II). A. Herr. Mitt, 
staatl. tech. Versuchsamtes, 1930, XIX, 60- 
78. 

A discussion of the introduction of X-ray 
equipment into technical laboratories for test- 
ing materials. Apparatus for investigating the 
gross structure of large parts is described, in- 
cluding a stereobinocular set-up for locating 
defects accurately. Metallic X-ray tubes 
equipped with protective mantels for high ten- 
sion are shown. 

Chemical Abstracts. 


Diffraction of X-rays in Liquids; Effect 
of Temperature. E. W. Skinner. Phys. 
Rev., 1930, XXXVI, 1625-1630. 

The effect of temperature upon X-ray 
diffraction has been examined for mesitylene, 

4 hvdroxy-1.3-dimethylbenzene, 2-hydroxy- 
.,'lbo«=no, phenol, naphthalene, ta- 
';„e TdLxane, dipropjkarb.nol, hepO^ c 
acid’ Wl-b»tyl ale., lanryl ak., octane, 2.7-d.- 


methyloctane and 2,4-trimethylpentane. Re- 
sults and conclusions are discussed. 

Chemical Abstracts. 


Theory and Practice of X-ray Analysis. 
William H. Barnes. Canadian Chem. Met., 
1931, XV, 67-70. 

A short review with brief mention of some 
of the fundamental conceptions on which the 
subject is based and an outline of a few of the 
fields of application. The production, nature 
of X-radiation and physical chemistry and 
biologic effects thereof are discussed. Appli- 
cations to spectroscopy and crystallography are 
noted. 

Chemical Abstracts. 


CHEST (DIAGNOSIS) 

Roentgenologic Diagnosis of Pleural Ef- 
asions. Joseph W. Post. Jour. Am. Inst, 
lomeop., June, 1931. XXIV, 580-582. 

A roentgenologic study of pleural effusion 
epicts increase or decrease of fluid, amoun 
f lung compression and displacement o sur 
ounding organs, re-establishment of ung ex 
ansion, and the formation and location of an) 
ubsequent pleural thickening, adhesions, o 
ilcareous infiltration. The author stresses 

,e importance of the fluoroscopic examination 

nd lateral roentgenograms, m addition o 
ostero-anterior examination. 
uid is observed, due to elevahon 
f generalized increased density and a char^ 
cteristic upper border, taking t e orm 
iightly concave oblique line extending fron 
bove downward and from the thoracic waH 
:rard toward the lung root. This cun-ed uP- 
er border is not found in ‘he encysted t) pe o 
leurisy. a distinct fluid level being noted 
le presence of a pneumothorax. 

In the pre-exudation stage, fluoroscop) 

.ow an immobilization of the diaphragm m 
1 forms of effusion of inflammatory origin, 
he density of an effusion is nearly uni orm. 
;ing more intense at the base. The shadow of 
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such cases, in the authors’ opinion. Such a 
calcification follows the primary disease usual- 
ly by many years. 

A diagnosis in vivo can only be made by a 
roentgenologic examination (fluoroscopy and 
roentgenogram). Extent, shape, and situation 
of such calcified areas in the pleura are 
variable. A differential diagnosis from intra- 
pulmonary calcifications and rib-callus must be 
made. Interlobar calcifications sometimes are 
difficult to separate from other calcifications 
of the pleura. In 4,500 roentgenologic exami- 
nations of the chest, 8 cases of calcification of 
the pleura were seen. The relative frequency^ 
of such an occurrence is about 0.18 per cent. 
In 3 cases, an old injury of the thorax and in 
2 cases, an old pleurisy were the etiologic fac- 
tors. In 3 cases, there was no history of lung 
or pleural disease. 

H. W. Hefke, M.D. 


Lateral X-ray of the Chest to Localize 
Intrathoracic Conditions. A, Jaubert de 
Beaujeu. Jour. Radiol, et d’Electrol., March, 
1931, XV, 129-140. 

The author calls attention to the fact that, 
due to increased interest in the heart and blood 
vessels, the oblique instead of the true lateral 
radiograph of the chest is taken. 

It is important to take a true lateral view 
to locate the exact pathologic process in the 
'^hest, as this is the only position which gives 
a view of the posterior and anterior mediasti- 
num and the base of the lungs posteriorly. 

he article is well illustrated. 

Lester J. Williams, M.D. 


CONTRAST MEDIA 

Intravenous Pyelography by Intravenous 
Injections of Uroselectan and Pyelognost. 
Carlos Heuser. Semana Med., May 22, 1930, 
XXXVII, 1326-1331. 

1 his method has been used very extensively’ 
hi Germany, since 1928, and the author has 
heen working on it to compare results. The 


conclusions which he arrived at do not agree 
with those reported in Germany. 

By’ injecting 3 grams of pyelognost in rab- 
bits and taking films every 5, 10, 15, 20, 25, 30, 
45, 60, 100, and 180 minutes, he has been able 
to obtain good visualization of kidneys 
and gall bladder at 25 and 30 minutes, though 
they showed faintly at 5 minutes. At 60 
minutes, a good film of the bladder was ob- 
tained. Using smaller amounts of pyelognost 
— 2 grams — the gall bladder did not show. 
With uroselectan, using varydng doses of from 
2 to 5 grams, the kidneys did not appear out- 
lined in radiographs taken up to 5 hours after 
the injeetion, but the bladder showed well at 
one hour. On a patient injected with 30 grams 
of uroselectan in 80 c.c. of water, beautiful 
pyelograms were obtained at 5, 10, and 15 
minutes. The author states that intravenous 
pyelography’ is indicated in persons who refuse 
to be cystoscoped and that uroselectan gives 
excellent results. 

N. G. Gonzalez. M.D. 


A Rare Accident from Taking Capsules 
of Tetraiodophenolphthalein, Carlos Heu- 
ser. Semana Med., June 5, 1930, XXXVII, 
1448, 1449. 

Most of the accidents from this drug have 
been in either the stomach or intestine. The 
case herein presented is interesting in that it 
occurred somewhere else. A woman, 60 y’ears 
of age, was advised to take tetraiodophenol- 
phthalein capsules for the purpose of gall- 
bladder visualization, because she gave a his- 
tory of gall-bladder stones. She was in bed 
when she took the first capsule, and believed 
that it went into her lungs. A few mo- 
ments after swallowing it. she had severe 
pain in the throat, and could not talk; there 
was a feeling of constriction about the throat, 
and shortness of breath. In half an hour, 
she was improved, but the burning remained. 
The next day’, she was examined, and edema 
of the vocal cords and a blue line in the larynx 
were found. Antero-posterior and lateral 
radiographs were made. In the latter, there 
was found a shadow extending from the 
fourth cervical vertebra to the insertion of the 
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dated Math long-standing nasal infection. The 
author requests a rhinologic examination in all 
cases of bronchiectasis, finding in most of the 
cases an associated sinusitis, with a history of 
nasal infection or symptoms of long standing. 

L. J. Carter, M.D. 


that he presents the fact that benign lesions 
may appear anywhere in the lung but never in 
the mediastinum, because tliere is no respir- 
atory tissue there, while malignant tumors arc 
either attached or involve the mediastinum. 
So in a radiograph of the chest, this should al- 
ways be the primary step in making a diag- 
nosis. 


Pulmonary Manifestations of Lympho- 
granulomatosis. Erich Saupe. Klin. Wchn- 
schr., 1930, II, 1495-1499. Abstracted in 
Zentralbl. f. d. ges. Radiol., Dec. 12, 1930, 
IX, 602. 

In ten cases the folloM'ing conditions were 
found: (1) Direct extension of mediastinal 
tumors into the lung; (2) pulmonary foci 
separate from the mediastinum; (3) the dis- 
seminated type which may be accompanied by 
effusion. The diagnosis was from microscopic 
section rather than by roentgen examination. 
The differential diagnosis was chiefly betn'een 
hilus carcinoma, with mediastinal metastasis, 
and tuberculosis. Roentgen therapy is effeC' 
tive in pulmonary as well as in glandular in- 
volvement. 

H. C. OCHSNER, M.D. 


Semeiology and Radiographic Diagnosis 
of Benign Anatomic-clinical States. Guil- 
lermo Bosco. Prensa Med. Argentina, June 
10, 1931, XVIII, 46-55. 

In this article, the author considers only le- 
sions of the respiratory tract, primarily in 
connection with the differentiation of benign 
from malignant lesions. As is M'ell known, 
any pathologic condition of the bronchi, alve- 
oli, or pleura gives rise to anatomic alterations 
which cause a condensation in the organ. 
Such changes produce impressions on the X- 
ray plate which do not always make a diag- 
nosis clear. Sometimes it is difficult to say 
rvhether the lesion is benign or malignant, 
particularly since X-ray findings and symp- 
tomatologj’ are not considered simultaneously. 
Radiographs, however, can usually demon- 
strate the presence or absence of tumors. 

The author goes into detail about several 
lesions, but the valuable point in the article is 


N. G. Gonzalez. M.D. 


Roentgenologic Investigation of the Peri- 
staltic Action of Human Bronchi. Seiichiro 
Mayeda. Mitt. med. Ges. Tokio, XLIII, 
1703-1818, and Deutsch. Zusammenfassung, 
1929, pp. 1703-1705. Abstracted in Zentralbl. 
f. d. ges. Radiol., Sept. 19, 1930, IX, 262. 

In 213 cases of Jipiodol injection of the 
bronchi, fluoroscopic and serio-roentgetio- 
graphic examinations were made. There is a 
peristaltic and twisting tvave-like motion, the 
origin beittg distal to the position of the con- 
trast medium. Peristalsis starts immediately 
after injection. Changes in the peristalsis are 
due to variation of bronchial tonus. There is 
anti-peristalsis in bronchiectasis, noted espe- 
cially at the orifices of the cavities. Peristalsis 
continues in all phases of respiration, in each 
systole the bronchi of the left lower lobe show- 
ing an increase in peristalsis. Peristalsis is 
activated by any vagus stimulant and inhibited 
by sympathetic stimulation. 

H. C. OCHSNEK, M.D. 


CHEST (GENERAL) 

Calcification of the Pleura. Gustav Velde 
and Walther Schlopsnies. Rdntgenpraxis, 
July IS, 1931, III, 634-642. 

Calcification of the pleura takes place by in- 
crustation of the pleura with calcium salts, 
especially in the central, poorly vascularized 
portions of scars ( dystrophic calcification, ac- 
cording to M. B. Schmidt! however, it mar 
occasional]}' be found u'ithout marked pleura! 
thickening. It represents the final outcome 
after an exudative pleuritis, an empyema, or 
a hemothorax. A general tendency of the 
body to deposit lime salts cannot bo found in 
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the principal locations in the male, and the 
urethra and cervix in the female. A detailed 
description is given of each technical applica- 
tion. The author reports cure of the gonococ- 
cal arthritis in the fifty-two cases which were 
treated. Some of these, however, had perma- 
nent structural changes. Gonococcal orchitis 
and epididymitis yielded rapidly and satisfac- 
torily to diatherm}" treatment. Gonococcal 
salpingitis, where no pus or pent-up fluid was 
present, was symptomatically relieved. 

Willis S. Peck, M.D. 


DOSAGE 

Action of X-rays on Tissue Cultures in 
vitro. L. Doljanski, J.-J. Trillat, and Le- 
comte du Noiiy. Compt. rend. Acad. Sci. 
Paris, 1930, CXC, 1147-1150. Abstracted in 
Zentralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 247. 

Pure cultures of fibroblasts were subjected 
to unfiltered radiation at 28 P.K.V., 30 ma., 
and F.S.D. 4 cm., and studied at from 12 to 
24 and 48 hours after irradiation. By in- 
creasing the dose, the latent period was short- 
ened. Irradiation of one minute produced 
definite damage, the lethal dose being five min- 
utes. The effect was on the tissue itself, not 
on the culture medium, for irradiation of the 
solution alone produced no effect. 

H, C. OCHSNER, M.D. 


Divided Dosage in Radium Therapy. Al- 
bert Eidinow and J. C. Mottram. The Lan- 
cet, June 6, 1931, CCXX, 1236-1238. 

The authors have found that fewer milli- 
gram-hours are required to produce an ery- 
thema when the intensity of radiation is high 
than when it is low. Intensity of a few milli- 
grams per centimeter exposure extending over 
several weeks will not produce an erythema. 
Similar results were obtained with a strong 
applicator by giving a number of small doses 
once daily or once a week. 

Working with Jensen’s rat sarcoma, experi- 
ments were conducted to determine its reac- 
tion to divided doses. Tables giving skin re- 


actions show the difference between single and 
divided doses, and figures show the results of 
divided and single doses from the following 
experiments: Two tumors measuring 60 
square millimeters were taken. One received 
fifteen hours gamma- radiation. The second 
received three exposures of five hours at two- 
dajf intervals. Both disappeared at approxi- 
mately the same time. Three tumors of 20 
square millimeters were similarly treated. The 
tumor receiving the divided dosage disap- 
peared more rapidly than the tumors receiving 
one dose. Five more tumors were dealt with 
using twelve hours and three periods of four 
hours each. One tumor receiving twelve hours 
in one dose after retarded development grew 
into a larger tumor. A second twelve-hour ra- 
diated tumor persisted for a longer period 
than the tumors receiving divided doses. 
Other series of radiation were similar to those 
described. 

Conclusions are drawn that Jensen’s rat 
sarcoma is as sensitive to divided doses as 
to a single dose within the limits of the ex- 
periments, and that the overlying skin receives 
less injur}’ from radiation of a tumor with a 
view of causing its disappearance. A much 
larger dose of radiation can be set free in a 
tumor without production of skin er}'thema by 
divided doses than by a single exposure. The 
authors suggest that in application of radium 
or X-ray in treatment of tumors, divided doses 
should be given a thorough trial, but the opti- 
mum time interval and size of dose can be 
discovered only by clinical research. 

H. J. Ullmann, M.D. 


EXPERIMENTAL STUDIES 

Therapeutic Application of the Antag- 
onism of Various Types of Irradiation. 
Lodovico Armani. Riv. Radiol, e Fisica 
Med., 1930, II, 211-219. Abstracted in 
Zentralbl. f. d. Ges. Radiol., Sept. 19, 1930, 
IX, 246. 

This is a report of further studies on the 
antagonism between visilde infra-red and 
roentgen rays on the seeds of Pisum stadium. 
Roentgen-irradiated Sabouraud-Noire tablets 
were changed from Tint A to Tint B in 10 
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first rib. The trachea was found anterior to 
the shadow. 

The author concludes that the patient prob- 
ably retained the capsule in her mouth for a 
while so that when she swallowed it, it broke. 
Thus some of the dye came in contact with the 
vocal cords, the rest going down the esoph- 
agus. The patient recovered in a few days’ 
time. 

N. G. Gonzalez, M.D. 


Intravenous Pyelography. Carlos Heuser. 
Semana M6d., Jan. 29, 1931, XXXVIII, 327, 
328. 

The author has previously reported his find- 
ings on intravenous pyelography with urose- 
lectan and pyelognost. Herein he presents 
those obtained with abrodil and "metafan.” 
Abrodil can be given either intravenousl}' or 
orally, but the latter method is not satisfactory 
because some of the abrodil remains in the 
intestine, marring the pyelogram. Other 
workers on this substance, such as Ziegler, 
Bronner, Hecht, and others, give 20 gm. of ab- 
rodil in 120 c.c. of water, but the author has 
been able to obtain beautiful pyelograms twen- 
ty minutes after injecting with 10 gm. only. 
The dye appears in the urine a few minutes 
after the injection and continues to be excreted 
for only three hours. The dye can also be 
given rectally in 20 gm. doses with very good 
results. 

N. G. Gonzalez, M.D. 


CYST (HYDATID) 

Hydatid Cyst. Rodolfo Dassen and J. 
C. Rey. Semana Med., April 10, 1930, 
XXXVII, 921-926. 

This case is here presented because of the 
rarity of the condition, A woman, 29 years 
old, developed a burning sensation in the right 
hypochondrium a week after parturition. This 
condition lasted three months and disappeared. 
Four months later, it reappeared, being ac- 
companied by a persistent cough and a ieft- 
sided flaccid paraplegia. At this stage, she was 


referred to the authors who, dinically. found 
a mass in the right chest which, by e.xclusion, 
they diagnosed as hydatid ci'st causing pres- 
sure of the cord. X-ray examination showed 
a non-homogeneous shadow on the right side, 
which seemed to be pushing the seventh and 
eighth ribs aside and compressing the cord at 
about the ninth dorsal segment. The final 
diagnosis of right extrapleural hydatid cyst 
compressing the cord was made. Resection 
of the seventh and eighth ribs was resorted to 
and the C 3 fst removed. All the symptoms 
mentioned above disappeared gradually and 
the patient recovered. 

The authors conclude that, whenever any 
pressure paraplegia is present and the cause 
cannot be ascertained, hydatid cyst must be 
kept in mind. 

N. G. Gonzalez, Jf.D. 


DIATHERMY 

Bipolar Coagulation of Chronic Endocer- 
vicitis. Thomas H. Cherry. Med. Herald, 
Phys. Ther., and Endocrine Survey, July, 
1931, L, 288-290. 

The author believes that coagulation by dia- 
therm)’ is the method of choice in treating 
chronic endocervicitis. This procedure does 
not require hospitalization, although the lesion 
is not healed until from four to six weeks have 
elapsed. The technic of using the two elec- 
trodes in the cervix is described in detail. The 
author prefers this method, because the depth 
of the coagulation in the cervical canal is more 
easily controlled than with the monopolar 
method. 

Willis S. Peck, M.D. 


Treatment of Gonococcal Infections by 
Diathermy. E. P. Cumberbatch. Am. Jour. 
Phys. Ther., July, 1931, VIII, 97-102. 

The author advises the application of dia- 
thermy to the foci in cases of gonococcal ar- 
thritis instead of applying it to the involved 
joints. The prostate and seminal vesicles are 
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regression, as compared with the control group 
or those treated with non-specific protein. 

2. The treatment with thymus extract nei- 
ther inhibited the growth nor produced regres- 
sion. Injection of the extract did not prolong 
the life of the tumor-bearing animals. 

3. The suprarenal cortex extracts, the th)- 
mus, the omentum-lipoid, and the ox testis 
extracts neither inhibited growth nor caused 
regression of the Jensen sarcoma. 

4. The rate of ulceration of carcinomatous 
tumors under treatment with various gland ex- 
tracts was not greater, as compared with the 
rate of ulceration of other rats treated with 
inorganic salts or non-specific protein. 

5. The organic extracts studied in experi- 
mental carcinoma and sarcoma in rats had no 
beneficial effect in inhibiting growth of the tu- 
mors or their regression, nor did the extracts 
cause prolongation of the life of tumor-bear- 
ing animals, as compared with untreated ones 
or those treated with non-specific protein 
extracts. 

Charles H. DeWitt, M.D. 


X-ray Studies of Motility of Gastro-in- 
testinal Tract of Rachitic Rats with Healed 
Bone Lesions. Leon J. Menville, J. N. Ane, 
and S. N. Blackberg. Proc. Soc. Exper. 
Biol, and Med., June, 1931, XXVIII, 932, 
933. 

The authors made comparative studies of 
the gastro-intestinal motility of rachitic rats to 
ascertain whether the motility returned to nor- 
mal after the bone lesions of the rats were 
healed. 

Preliminary examinations of the gastro-in- 
testinal tract of the rachitic rats with typical 
bone changes revealed a definite hypomotility 
in ever)’ case. Subsequently each of the ani- 
mals was given five drops of Viosterol per 
fity, in addition to the original rachitic diet. 
After a period of ten days, roentgen examina- 
tion showed that the bone lesions of all the 
rats were healed, but that the hypomotility 
previously observed was still in evidence. 

J. N. Axe, M.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Gall-bladder Function. Editorial. Jour. 
Am. Med. Assn., July 11, 1931, XCVII, 105. 

From the results of experiments on various 
species of animals, Mann estimated that the 
capacity of the gall bladder was usually less 
than the amount of bile secreted in half an 
hour. There is an enormous concentration of 
bile during its sojourn in the organ. 

The evidence is quite conclusive that the 
gall bladder never completely empties at one 
time. Ravdin and Morrison favor the conclu- 
sion that, although certain constituents of the 
bile maj' leave the gall bladder b)'^ the lym- 
phatics or the blood vessels, concentrated bile 
is discharged through the cystic duct as a re- 
sult of contraction of the gall bladder itself. 

C. G. Sutherland. M.B.(Tor.). 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Some Recent Developments in the Radi- 
ologic Examination of the Gastro-intestinal 
Tract. John O’Sullivan. Med. Jour. Aus- 
tralia, June 6, 1931, I, 685-690. 

This paper emphasizes the value of radio- 
logic visualization of mucosal changes based 
on the technics of Forssell, Berg, and Knothe. 
The white-washing effect delineating the mu- 
cosa is obtained by using small quantities of 
barium mixture, preceded in some cases by 
gastric lavage. 

In the esophagus the diagnosis between 
cardiospasm, carcinoma, and diverticulum is 
facilitated. Cardiospasm often shows conti- 
nuity of the mucosal folds in the region of the 
cardia. 

In atrophic gastritis the mucosal folds are 
flattened, narrowed, or obliterated, while in 
the hypertrophic type the mucous membrane is 
swollen and may show polypoid changes. In 
the neighborhood of gastric ulcers and carci- 
nomas a wart-like granular surface of the mu- 
cosa is often seen. 

Convergence of the mucosal folds towards 
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minutes, by infra-red irradiation, while this 
was accomplished by uitra-violet in 22 minutes, 
and by diffuse daylight in 240 minutes. In 
animal experimentation it was found that 
animals subjected to lethal doses of X-ray 
survived if the X-ray was followed imme- 
diately by infra-red irradiation. After a 
roentgen skin injur)', one part of the injured 
skin was subjected to infra-red, which region 
healed quickly in contrast to the unirradiated 
part. In several cases of carcinoma, the 
author used two to three H.E.D. of X-ray, 
followed immediately by infra-red. The only 
skin effect was an e.xtensive pigmentation. 

H. C. OCHSNER, M.D. 


An Experimental Study of the Relative 
Intensities of X-ray Lines in the Tantalum 
Zi-spectrum. Victor Hicks. Phys. Rev., 
1930, XXXVr, 1273-1284. 

The relative intensities of seventeen lines in 
the L-spectrum of Ta have been investigated 
by the ionization spectrometer. Intensity re- 
sults are given. 

Chemical Abstracts. 


The Rachitic Factor in the Development 
of Tumors. A. H. Roffo. Prensa Med. 
Argentina, June 10, 1931, XVIII, 57-63. 

The author has worked for many years on 
the relation of diet to growth of tumors. He 
believes that nutrition, if not the cause, at 
least plays a very important role in the growth 
of tumors. He points out the fact that tumors 
are rich in lipoidal substances and that in cer- 
tain races, such as the Vasques and Irish, who 
eat food containing large amounts of lipoids, 
cancer is very frequent. 

In this particular article, he presents his 
findings — including radiographs — of the rachi- 
tic diet on rats. To thirty rats he gave a nor- 
mal diet, and to another thirty he gave pol- 
ished rice only. The first number grew nor- 
mally to an average of from 150 to 180 grams, 
while the second group attained only from 40 


to 50 grams. Radiographs taken showed con- 
vincing evidence of rickets in the latter. The 
transmission of tumor (sarcoma and carcino- 
ma) was made to both normal and rachitic 
rats. The results were that both these tumors 
were much larger in the animals with normal 
diet. The weight of the sarcoma in those 
with normal diet was from 45 to 50 grams, 
while in the rachitic ones, it was from 1.10 to 
3 grams. The carcinoma weighed about 23 
grams for the first group and l.S grams for 
the second group. It is also interesting to note 
that sarcoma occurred in 100 per cent of the 
normal rats and in only 80 per cent of the 
rachitic ones, while carcinoma occurred in 75 
per cent of the former and 25 per cent of the 
latter. 

N. G. Goxzalez, M.D. 


Gland Extracts in Experimental Carci- 
noma and Sarcoma of Albino Rats. 0. M. 
Gruhzit. Ann. Int, Med., June, 1931, IV, 
1589-1597. 

A series of albino rats were inoculated with 
Plexner-Jobling carcinoma or Jensen sarcoma 
of rats. When the tumor reached about one 
square centimeter in size, the animals were 
divided into three groups and treated. One 
group was treated with the suprarenal cortex 
hormone extract, the second group was an un- 
treated control group, and the third group was 
treated with an e.xtract of ox testis as a 
control for non-specific protein effect. 

The extracts were given subcutaneously on 
the side opposite the tumor. Six daily injec- 
tions were given weekly in maximum tolerated 
doses. On the death of the animal, careful 
autopsies were made, and in the absence of 
visible tumor tissue, microscopic examinations 
were made of the fixed tissues. 

Methods of preparation of e.xtracts are 
given and dosages stated. The results are 
shown by graphs, and the work is summarized 
as follows: 

1. Albino rats inoculated with Fle.xner- 
Jobling carcinoma, when treated with supra- 
renal cortex substance e.xtracts. showed neither 
a delay in the growth of the tumors nor their 



ABSTRACTS OF CURRENT LITERATURE 


871 


genograni revealed the stomach to be small 
and well to the left of the median line, with 
persistent hour-glass deformity but no gastric 
residue. At operation, the gross appearance 
was that of a linitis plastica, and a total gas- 
trectomy was done. The pathologic diagnosis 
was gastric granuloma, probably syphilitic. 

Five and a half years after operation the 
patient was living, and appeared to be in good 
physical condition, except for a marked ane- 
mia — noted after the five-year period — which 
was controlled by intravenous aqueous liver 
extract and later desiccated hog stomach. 
This anemia apparently occurs in all gastrec- 
tomized patients who live long enough. 

C. G. SUTHEXUAND, M.B.(Tor.). 


The Roentgenologic Appearance of the 
Normal and Pathologic Relief of the Esoph- 
agus. R. Schatzki. Rdntgenpraxis, June 
15, 1931, III, 529-541. 

The roentgenologic examination of the 
esophagus has been more or less a relief ex- 
amination, due to the narrow canal and the 
rapid emptying. Systematic examination of 
the surface of the esophageal mucosa with a 
thin layer of contrast medium leads to a better 
and more minute diagnosis. The barium must 
be given in a rather thick paste, a better dem- 
onstration of the mucosa sometimes being ob- 
tained by placing the patient in a horizontal 
position. 

The normal esophagus shows narrow longi- 
tudinal folds in its entire course ; however, in 
cachectic individuals these folds might be defi- 
nitely narrowed. Inflammatory^ changes are 
evidenced by a marked widening of the muco- 
sal folds. The demonstration of this patho- 
logic change is important not only in the 
rather infrequently' encountered esophagitis, 
ot more so as complication in diverticula, 
esophageal hernias, and peptic ulcers of the 
esophagus. The esophagitis may' cause the 
oiain clinical symptoms (pain, hemorrhage) 
and may by its demonstration lead to further 
scarcli for the primary disease. 

A case is described in which the complicat- 
'■’g esophagitis, which was demonstrated 


roentgenologically', helped in finding a small 
peptic ulcer of the esophagus. The roentgen- 
ologic demonstration of esophageal varicosities 
is possible, a somewhat thinner barium mixture 
being advised in these cases. The mucosal ex- 
amination is of great value for the diagnosis 
of a carcinoma, its extent, and localization, for 
the demonstration of ulcerative processes, for 
the differential diagnosis between benign stric- 
ture and malignancy', and especially for early 
diagnosis of a cancer. 

H. W. Hefke, M.D. 


Gastric Hyperacidity (?). Editorial. Jour. 
Am. Med. Assn., June 27, 1931, XCVI, 2199. 

Textbooks of to-day tend to identify hyper- 
acidity' with hypersecretion, admitting that it 
is brought about not by' concentration of the 
gastric juice but by production of a larger 
volume of fluid. Hyperacidity', or hyperchlor- 
hydria, thus becomes identical with hyperse- 
cretion after ingestion of food. It might be 
assumed that “pure” gastric juice could read- 
ily' be obtained by the use of a stomach tube. 
All such mechanical devices are likely, how- 
ever, to promote a production of mucus which 
will combine with the acid and alter the gastric 
acidity. 

Hollander and Cogwill appear to have mas- 
tered the difficulties in experimental animals 
by' collecting the secretion from isolated gas- 
tric pouches without any irritation or contami- 
nation. It is clear from their convincing data 
that variations in the rate of secretion are not 
of necessity accompanied by corresponding 
changes in acidity'. 

The hypothesis regarding the constant acid- 
ity of the secretion of the parietal cells seems 
now to be dropped from clinical nomenclature. 

C. G. Sutherland, M.B.(Tor.). 


Routine Radiograms for Investigation of 
Intestinal Obstruction. E. T. C. Milligan 
and George Simon. British Med. Jour., 
June 27, 1931, No. 3677, p. 1114. 

Localization of the site of intestinal obstruc- 
tion for its relief before operation facilitates 
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the crater of a gastric ulcer is familiar. Symp- 
toms of gastric ulcer will persist after the ul- 
cer niche has disappeared, so long as there is 
an)' mucosal change. The present technic, 
however, fails to demonstrate an acute hem- 
orrhagic ulcer, as there is no swollen muco- 
sal wall around these lesions, Earl)' neo- 
plasms of the stomach are to be suspected 
when there is a persistent transverse fold in 
the normally longitudinally arranged folds of 
the antrum, or when there is a sudden break- 
ing off of a fold, but these appearances must 
be persistent. 

The actual lesion in duodenal ulcer can be 
demonstrated by the thickness and swelling of 
the mucosa. In the large intestine Fischer’s 
method of introducing into the bowel a small 
amount of barium mixture followed by cau- 
tious filling with air facilitates the diagnosis of 
diverticula, polypoid degeneration, and spastic 
and organic stricture. In conditions such as 
colitis, dysentei)', and spastic colon, the fine 
mucous membrane network is replaced by an 
irregular granular appearance, or the folds 
may show abnormal prominence. 

Excellent photographs exemplifying most 
of the above appearances accompany the text, 
but to the technic the author adds nothing new. 

J. G. Stephens, M.D. 


Hyperplastic Gastritis. G. A. Weltz. 
Rdntgenpraxis, July 1, 1931, III, 577-580. 

The pathologic-anatomical picture as well as 
the clinical picture of gastritis is ver)' variable. 
Many questions about the etiology, sympto- 
matology, and clinical findings are still unset- 
tled. According to Konjetzny, the gastritis is 
the most important factor in the genesis of 
ulcers. A case with a vei)' extensive hyper- 
plastic gastritis is described. 

For about fifteen years, the patient, 53 years 
old, complained of gastric symptoms consist- 
ing of epigastric pain after meals, vomiting 
occasionally, and loss of weight and strength. 
Roentgenologic examination showed an ab- 
sence of normal mucosa ; in its place thick and 
wide folds were seen, especially in the antrum 
and on the greater curvature side. The ex- 


tent of the changes is greater than in anv case 
published, as the author states. The hyper- 
plastic type has remained about the same" dur- 
ing two years. 

H. Rh Hefke, il.D, 


Clinical Study of a Case of Gastric Tumor 
by Combined Method of Abdominal Palpa- 
tion and Gastric Sound. Arturo J. Heiden- 
reich and Guillermo L. Heidenreich, Prensa 
Med. Argentina, June 20, 1931, XVIII, 
79-86. 

The case here presented gives a clinical his- 
torj' which must be divided into two parts, the 
first part consisting of a typical history’ of 
gastric ulcer of ten years’ duration, and the 
second of an abdominal tumor of three 
months' duration. The symptoms of the latter 
were, briefiy, rapid loss of weight, pain in the 
epigastrium, which was augmented by food, 
and the presence of a mass in the upper abdo- 
men at the midline. For diagnosis, a gastric 
sound was passed, and it was found that both 
the mass and the sound were felt moving syn- 
chronously in the same direction on respira- 
tion, change of position, or on pressure. 

The other clinical findings pointed toward a 
gastric tumor and also another tumor, prob- 
ably at the head of the pancreas. A radio- 
graph confirmed the presence of a double tu- 
mor, the first at the pylorus, and the second at 
the head of the pancreas. As the operation 
was performed under local anesthesia, it was 
possible to see, when the patient was asked to 
take a deep breath, that the tumor moved with 
respiration, just as palpated before operation. 
The tumor was found to arise from the pos- 
terior wall of the stomach and to invade the 
head of the pancreas. 

K. G. Goxzai-ez, M.D. 


Chronic Syphilitic (?) Gastritis with Total 
Gastrectomy and Pernicious Anemia. Allan 
K. Poole and Lewis C. Foster. Jour. Am. 
Med. Assn., June 27, 1931, XCVl, 2187-2190. 

This is a case report of a patient showing 
marked emaciation and dehydration. A roent- 
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breath, thus confirming the recent observation 
of Thompson and Bumpus. 

This modified tray is inexpensive and, with 
only a slight alteration, is adaptable to most' 
of the standard Bucky diaphragms now on the 
market. 

Several illustrations accompanj^ the paper. 

Davis H. Pakdoll, M.D. 


Partial Resection for Unilateral Redupli- 
cation of Pelvis and Ureter. Samuel Lubash. 
Am. Jour. Surg., July, 1931, XIII, 91-95. 

A case of reduplication of the ureter which 
fused just above the bladder is reported. Pye- 
loureterography revealed the ureter from the 
upper segment crossing the ureter from the 
lower segment at its pelvic junction and caus- 
ing intermittent hj'dronephrosis with its ac- 
companying sequelae. Resection of the upper 
segment was performed, with marked success 
and restoration of function in the lower ob- 
structed segment, as evidenced by subsequent 
pyelography on the resected kidney. * 

Davis H. Pardoll. M.D. 


Diverticulum of the Ureter: A Report of 
Three Cases. Henry G. Bugbee. Jour. 
Urol., August, 1931, XXVI, 215-227. 

A review of the literature on the subject 
reveals die fact that diverticulum of the ureter 
IS a rare clinical and anatomic finding. It has 
leen produced experimentally. In four in- 
stances, the lesion has been found at autopsy, 
and seven clinical cases have been reported, to 
which the writer adds three more. 

Pain on the side of the lesion is a predomi- 
nant symptom. Also, frequency of urination 
and dj’suria were noted in nine of the cases, 
’ematuria occurring in one instance. 

Etiolog}- is either congenital or acquired. A 
congenitally narrow ureteral meatus or an at- 
F'nipt at reduplication of the ureter may pro- 
nce this condition. When acquired, the origin 
n>a> be traced to some form of obstruction to 
nnnary excretion, with subsequent dilatation 
^nd outpouchings of the ureteral wall. 

U ith the advent of intravenous urography. 


it is possible that diverticula of the ureter will 
be discovered more frequently. Soft, pliable 
catheters are liable to encounter a diverticulum 
b}- being obstructed in their passage, or to 
demonstrate its presence by coiling up in the 
diverticulum. The diagnosis may be verified 
b}- a ureterogram. 

Several illustrations accompany the article. 

Davis H. Pardoll, M.D. 


Renal and Ureteral Calculi: Some Pres- 
ent-day Surgical Problems. H. G. Hamer. 
Am. Jour. Surg., July, 1931, XIII, 96-107. 

The paper may be summarized as follows: 
Delayed passage of small ureteral calculi may 
often be facilitated by ureteral instrumenta- 
tion, either with the ureteral catheter or bou- 
gie or specially devised instruments. Such 
manipulations are not wholly without danger. 

The migrating ureteral calculus is always a 
cause for worry, being capable of seriously 
frustrating efforts for its removal. 

Calculi of unusual size lodged in the lower 
ureter frequently require operative removal, 
either by ureterolithotomy or ureteral meatot- 
omy. Ureteral meatotomy by surgical diather- 
my is preferable to that by incision. 

All urologists recognize that bilateral renal 
calculi usually manifest a state of advanced 
renal infection, seldom of the same duration 
in the two kidneys, hence an unequal degree of 
renal impairment, and present problems that 
demand the exercise of trained judgment in 
the adoption of a program of surgical inter- 
ference. 

Calculus in the solitary kidney is cause for 
apprehension, the risk of operation being de- 
pendent upon the function and the degree of 
infection. 

The combination of stone and renal tuber- 
culosis is rare, and it may be inferred that in 
such instances the stone is the primary lesion. 

Difficulty of diagnosis of renal and ureteral 
stones by X-ray is most common when the 
stones are verj' small, and especially when 
composed of uric acid. Cystine stones are 
sometimes transparent to X-ray. The uro- 
gram will often make visible a stone transpnr 
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the surgeon’s task, and so is of incalculable 
advantage to the patient. Opaque meal and 
enema given for X-ray investigations in these 
cases are, jlo^vever, too great a source of peril 
to be practicable, and rve must look to some 
other method. 

The authors have found that invaluable in- 
formation in cases of intestinal obstruction, 
paralytic and organic, in the small or large 
gut, is obtained by a routine simple radiogram 
of the distended abdomen before operation, 
without the aid of opaque substances (barium 
enema or meal) and without preparation of 
any kind. Imprisoned gases outline with 
striking definition the position, size, and ex- 
tent of the distended bowel on an X-ray film, 
the distended large gut being readil}’ distin- 
guished from the small intestine. The gas- 
filled cecum stands out prominently and char- 
acteristically. The site of obstruction in the 
large bowel is marked by an abrupt ending of 
the gas-distended bowel. The contracted 
bowel, empty of gas, below the obstruction, is 
not apparent on the film, thus lending striking 
definition to the place of obstruction. 

In the X-ra}' technic, the Potter-Bucky dia- 
phragm is essentia], and verj' gentle compres- 
sion helps to steady the parts. A soft ray, 
produced by not more than 75 K.V.P., will 
bring out the translucent gas areas to the best 
advantage, while a sufficient milliamperage 
should be used to enable the exposure to be 
made in less than four seconds, as the patient 
is usually too ill to hold his breath any longer. 

Six illustrative radiograms are reproduced. 

W. D. Mackenzie, M.D. 


GENITO-URINARY TRACT 
(DIAGNOSIS) 

Reflux Pelvic Lavage. Seymour F. Wil- 
helm. Jour. Urol., August, 1931, XXVI, 
247-251. 

A case of post-partum bilateral pj'oureter 
(ureterectasia) and pyonephrosis with high 
blood nitrogen figures was treated daily by re- 
flux pelvic lavage with gratifying results. Re- 


flux pelvic lavage is a simple therapeutic pro- 
cedure, applicable to cases of pyoureter and 
pyonephrosis where reflu.x can be demon- 
strated by cystographic e.xamination. Illustra- 
tive p}'eloc}'sto-ureterograms accompany the 
article. 

Davis H. Pardole, M.D. 


A Simple Device for Serial Pyelouretero- 
grams. Thomas D. Moore. Jour. Urol., 
August, 1931, XXVI, 317-323. 

The many advantages of serial pyeloureter- 
ograms are well known ; their importance has 
recently been emphasized by Jarre and Gum- 
ming. They not only reveal the physiologic 
variations in the contour of the calices, pelvis, 
and ureter, but may afford an accurate deter- 
mination of the emptying time of the kidney 
and ureter. The method of pyeloscopy, as em- 
ployed by Legueu, is impractical in persons 
of more than average weight; furthermore, 
visualization of the detail of such structures 
as the ureter and minor calices is often inade- 
quate. 

The author has constructed a modification 
of the usual Buck}- diaphragm fray, with 
which three pyelograms may be made in rapid 
sequence on a standard size film. The details 
of this method are described in the writer’s 
article. 

With this apparatus, it is possible to obtain 
three well-filled pyeloureterograms within the 
space of a few seconds. A minimum of time 
is lost in springing the Bucky and pulling the 
cassette to a new position by- means of a spe- 
cial handle. 

A more accurate spacing of exposures for 
visualization of the emptying time of the kid- 
ney- is permitted by this device. If two cas- 
settes are used, six pyelograms may be ob- 
tained on two standard size films. 

The first pyeloureterogram is made after 
a complete exhalation, the second at the end 
of inspiration, and the third at the end of a 
second exhalation. In this way, the respira- 
tory excursion of the kidney- is revealed. By 
this method, also, phy-sioiogic kinks in the up- 
per ureter are often observed following a deep 
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of the kidney pelvis 'with a ureteral kink, or 
narrowing of the upper ureter ; (g) s. V-shaped 
retraction of the ureteral orifice as seen 
through the examining cystoscope may be a 
help in the diagnosis. This change suggests 
tension on the ureter with retraction of the 
orifice. A palpable, soft kidney tumor is de- 
monstrable in most cases. 

Having shown a ureteral obstruction, the 
question arises, Is it intra-ureteral in origin 
or extra-ureteral? A pyeloureterogram will 
often differentiate between the two forms of 
obstruction. 

The treatment of hydronephrosis associated 
with anomalous vessels is in most cases surgi- 
cal. Conservative surgerj" is indicated early 
enough before irreparable renal damage has 
occurred. Re-establisbment of free urinary 
drainage with freeing of adhesions, divisions 
of bands, nephropexy, and other plastic pro- 
cedures may be necessary in order to restore 
proper function. 

Davis H. Pardoll, M.D. 


Possible Errors in the Interpretation of 
Intravenous Urography. Davis H. Pardoll 
and R. A. Lifvendahl. Illinois Med. Jour., 
July, 1931, LX, 74-76. 

Further evaluation and observation are es- 
sential in order to attain a greater degree of 
accuracy in the interpretation of intravenous 
urographs. 

The authors report a case in which uroselec- 
tan, intravenously, failed to demonstrate either 
function or anatomical outline in a l-ddney 
winch was found on operation to be perfectly 
normal. This case definitely demonstrates 
that the absence of visualization does not 
nccessarih- imply a pathologic kidney, reflex 
inhibition, or the absence of a kidnejA The 
patient had a papillary carcinoma of the blad- 
der, which was shown by the cystogram after 
uroselcctan. 

The authors, not seeking to detract from the 
value of intravenous urography, recognize its 
Rreat value as a diagnostic agent, but call at- 


tention to the possibility of erroneous inter- 
pretations. 

Charles H. DeWitt, M.D. 


GENITO-URINARY TRACT 
(THERAPY) 

Post-operative Care of Urologic Cases. 
Henry G. Bugbee. Am. Jour. Surg., July, 
1931, XIII, 15-28. 

The successful handling of a urologic sur- 
gical case Is directl}^ dependent upon an accu- 
rate diagnosis, thorough preparation of the pa- 
tient for operation, a well conceived and exe- 
cuted operative technic, and intelligent post- 
operative care. 

Cystoscopy, X-rays, urography, and intra- 
venous urography have aided us materially in 
our accuracy of diagnosis. 

The operative technic should aim towards 
elimination of pathology and restoration of 
function. Free drainage, forced elimination, 
control of hemorrhage, and stabilization of cir- 
culation should be sought after in our post- 
operative case. 

Urologic surgical cases most commonly en- 
countered may be grouped as follows; (1) 
Cases of prostate obstruction; (2) lithiasis; 
(3) tuberculosis, and (4) malignancy. 

In the first group, the writer emphasizes the 
importance of pre-operative preparation, on 
which too much stress cannot be laid. Prelimi- 
nary cystotomy and vas ligation help consid- 
erably' in the successful management of the 
subsequent prostatectomy'. Post-operative 
complications and treatment are taken into 
careful consideration. 

One should check frequently with the use 
of X-rays all cases of urinary lithiasis. Em- 
phasis is laid upon removal of all obstruction, 
elimination of infection, both local and focal, 
conservatism of modern surgical measures, 
with restoration of function wherever possi- 
ble. Diet and medication in these cases are 
also of importance. 

Tuberculosis of the genito-urinary tract is 
generally conceded to be secondary to a tu- 
berculous focus elsewhere in the body. Both 
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ent to unaided X-ray. The "staining” quality 
of certain media, such as sodium bromide, so- 
dium iodide, uroselectan, and skiadan, has 
been found helpful. 

Extrarenal shadows may usually be differ- 
entiated b)' the lateral X-ray and pyelogram 
and stereoscopy. 

Six interesting cases are reported in detail. 

Davis H. Pardoll, M.D. 


Inflammatory Obstruction of the Ureter, 
Caused by Psoas Abscess, Secondary to 
Tuberculosis of the Spine. Gilbert J. 
Thomas and Thomas J. Kinselia. Am. Jour. 
Surg., July. 1931, XIII, 72-74. 

The authors report two cases of ureteral 
obstruction due to psoas abscess. H3'drone- 
phrosis and destruction of the kidney resulted 
from the constriction of the ureter. This con- 
dition was not associated with tuberculosis of 
the kidney. The urinary findings were nega- 
tive. Also, the history was of no value in en- 
abling one to arrive at a diagnosis of ureteral 
obstruction. 

The possibility of obstruction of the ureter 
in all cases of psoas abscess should be 
considered. 

Davis H. Pardoll, M.D. 


Pyeloscopy: A Diagnostic Procedure 
which Promises to Inaugurate a New Era 
in the Recognition and Satisfactory Treat- 
ment of Painful Abnormal Motility Syn- 
dromes of the Upper Urinary Tract. Wil- 
liam P. Herbst. Jour. Urol, August, 1931, 
XXVI, 233-239. 

Pyeloscopy preliminary to pj'eloureterog- 
raphy will eliminate re-cystoscopy for pa- 
tients who have been unfortunate enough to 
have unsatisfactory urograms as a result of 
filling technic difficulties. Manges rvas the 
first one to suggest the use of pyeloscopy, in 
1918. He had employed this method of exam- 
ination since 1912. 

The action of atropin, eserin, morphin, 
stiyxhnin, pituitrin, and ergot on the motilitj- 
of the upper urinary tract, as observed by 
pyeloscopy, is a distinct contribution to the 
pharmacologic action of drugs. 


There are definite renal, pain-producing, ab- 
normal motility sj'ndromes which can be recog- 
nized by pyeloscopy and satisfactorily relieved 
by eserin or sympathectomy. 

The complete cycle of urinary expulsion 
from the minor calices to the bladder is illus- 
trated graphically as observed by pyeloscopy. 

Further observation, together with the as- 
similation of medical and surgical data, 
promises a new era of success in the treat- 
ment of renal pain syndromes which have 
heretofore been the source of much grief to 
both patient and doctor. 

Davis H. Pardoll, 5I.D. 


Prostatic Stone Causing Pseudodiverticu- 
lum of the Posterior Urethra. J. S. Eisen- 
staedt and T. G. McDougall. Jour. Urol, 
June, 1931, XXV, 639-648. 

A prostatic stone, which by increase in size 
produced a pseudodiverticulum of the urethra, 
is reported. Stones of this tj'pe have been de- 
scribed as urethral diverticular stones, which 
is misleading. True prostatic stones are al- 
ways multiple and have as a nucleus organic 
material ivhich is the corpora amylacea. The 
etiolog}’ of prostatic calculi is not well under- 
stood, but thej'^ are often associated with other 
genito-urinar)' pathoiog)’. The X-ray is the 
most important diagnostic aid. Treatment by 
perineal prostatotomy is the method of choice, 
even when the stone communicates with the 
urethra. 

Davis H. Pardoll, M.D, 


Aberrant Renal Vessels in Children. 
George M. Fister and Eugene H. Smith. 
Jour. Urol., August, 1931, XXVI, 175-187. 

Although accessory renal vessels are com- 
mon and ureteral obstruction is present m 2 
per cent of all children, the association of the 
two is uncommon. 

The following s)'mptoms make the diagno- 
sis of aberrant renal vessels probable ; (o) 
Repeated attacks of pyelitis; (h) no calculi; 
(c) intermittent attacks of renal colic; (d) 
ureters normally catheterized; (e) micturition 
normal; (f) pyelographic evidence of dilation 



ABSTRACTS OF CURRENT LITERATURE 


877 


F. W. Bishop emphasized the importance of 
maintaining an efficient cardiovascular system 
and proper intestinal elimination. 

N. P. Rathbun discussed post-operative 
hemorrhage; preliminary ligation of the vas, 
as a preventative of epididymitis, and toxic 
psychosis. In carcinoma of the prostate, he 
advocates suprapubic C 3 -stotomy. He also em- 
ploys radium, either through the bladder or 
through the perineum. 

Oswald S. Lowsley made a few interesting 
remarks relative to urinary^ lithiasis. By 
changing the reaction of the urine to acid from 
alkaline and keeping it changed, no recur- 
rence of lithiasis occurred in a patient who 
previously had had several remissions of this 
condition. 

This is a very interesting paper and should 
be read by all interested in these urologic 
problems, the discussions by' some of the emi- 
nent leaders in this field being particularly 
worthy of consideration. 

Davis H. Pardoll, M.D. 

Hydronephrosis with Aberrant Polar Ves- 
sels: Report of a Case. Horatio N. Dor- 
man. Jour. Urol., July, 1931, XXVI, 121- 
130. 

The author presents a case of hy'dronephro- 
sis, due to aberrant vessels. At operation these 
anomalous renal vessels were ligated and 
nephropexy performed. The pain was relieved 
and the position of the kidney' somewhat im- 
proved, with a slight reduction in the capacity 
of the renal pelvis. The function was in- 
creased to equal that of the unaffected side, 
while the infection which had been present 
was cleared up, as demonstrated by two sub- 
sequent sterile cultures. 

Davis H. Pardoll, H.D. 


gynecology and obstetrics 

Pruritus of the Vulva. Juan Luis Sardi. 
Rev. Med. Cubana, August, 1931, XLII, 956- 
970. 

The Writer introduces in this article a good 
mitlinc of the different types of pruritus of the 
'“Iva. paying particular attention to the diag- 


nosis, since that is essential for adequate 
treatment. He goes into detail concerning 
each type. In outlining the treatment, he con- 
siders weak radio-active substances. Bayet 
has obtained very' good results with Becquerel’s 
rays. In Vienna, they report excellent results 
from beta rays. The author has used forik- 
erine in the form of a salve, applied locally', on 
12 cases, obtaining a permanent cure in 10, im- 
provement in one, and no change in the other. 
His best results have been on pruritus of dia- 
betic origin. He has not used X-rays or ra- 
dium but reviews the literature and concludes 
that the results appear to be very good. He 
refers to the Breslau Clinic statement that 
X-rays constitute the elective treatment in 
such cases and reports 60 per cent cure and 
100 per cent improvement. 

N. G. Gonzalez, M.D. 


Factors in and Causes of Fetal, Newly 
Bom, and Maternal Morbidity and Mor- 
tality. Hugo Ehrenfest. Am. Jour. Obst. 
•and Gynec., June, 1931, XXI, 867-880. 

This is a comprehensive report. Only the 
portions of interest to radiologists will be 
abstracted. 

Cancer is one of the rarer complications in 
pregnancy'. If in a state in which cure seems 
possible, the disease should be treated without 
any consideration of the pregnancy. When the 
malignancy is advanced, treatment must be 
given with the thought of saving the child. A 
patient seemingly cured of a malignant disease 
should not be permitted to go through a 
pregnancy. 

The author states that many women suffer- 
ing from myeloid leukemia have been known 
to pass through two and even more labors. 
Interruption cannot be expected to prove use- 
ful, since any' operation on a leukemic patient 
admittedly implies considerable risks. These 
women should be warned against becoming 
pregnant, but if they do conceive, it is prob- 
ably better to let the pregnancy go to a ter- 
mination. 

The author states that it has been demon- 
strated beyond all reasonable doubt that pre- 
conceptional irradiation is harmless as far as 
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pre-operative and post-operative care consist The intimate connection of surgical lesions 
ot general hj-giene and tonic measures to in- of the urinarj^ tract with the remainder of the 
crease -the patient’s resistance and iessen the body, such as prostatic obstruction with kid- '--J 
activity of the acute lesion. Observation is ney function and the circulatory system-, tu- 
continued for an indefinite period after the op- berculosis with tuberculous lesions in other 
eration the better to detect any residuum of the parts of .the body; lithiasis with the various .'r 
infection. . 5ogy functions and focal infections, and ma- ; 

TJie post-operative care of malignancy may lignancy with metastases, render a stud}- of 
be summed up in the words "eternal vigi- the whole body imperative, and a proper res- 
lance.’’ Whether the .operation be a radical toration of- function and health, with a main- 
removal of the tumor, if fortunately diagnosed tenance of the same dependent upon a carr)-- 
at an early stage, or whether the growth be through. This means the utilization of evei^- 
treated b}- radium, diathermy, or deep radia- means of post-operative treatment and coii- 
tion, in an attempt to destroy or control it, the tinued observation over long periods of time, 
future of the case depends upon regularlj^ re- rvith the employment of suitable measures at 
peated observations. Only by such post-opera- a time Avhen recurrences of patholog>' are de- 
tive care can the various methods of treating tected in their incipienc}’ and may be eradi- 
malignanc}' be evaluated. Post-operatively, the cated. . . 

X-ray may be employed to demonstrate the In no other class of cases is this follow- 
position and number of radium seeds. In con- through of more importance, and the urolo- 
junction with other urologic examinations, the gist holds no claim to results until the patient , 

progress of the case may be observed. Further has been placed upon his feet, free from corn- 

radium treatment may not be indicated by plications, and has passed the probable period 

these procedures. In this manner, much may of relapses and recurrences, 

be accomplished. Early recurrences may be The discussions which followed Bugbee.s 
detected C)'stoscopicall}-. These respond more paper were exceedingly interesting. Most of : 

favorably and more rapidl)- to fulguratioii than the doctors rvere in accord W'ith his resume of ; 

do the primarj' growths, especiall)’ after ra- the proper pre-operative preparation, surgical : 

diation, and they ma)' often be eradicated if technic, and post-operative care. There were, 

discovered in their incipiency. Here deep ra- however, a few problems in which some of 

diotherapy and radium are valuable adjuncts, the speakers propounded their own viewpoints 

often advantageous!)' applied together. Re- and experiences. 

suits will be in direct proportion to the time at B. S. Barringer laid stress upon carcinoma- 
which the growths are detected and treated, tous conditions of the prostate and bladder. 

Cases of bladder tumor should return for He is an ardent advocate of radium, radium 

observation every month after operation, emanation, and roentgenotherapy in these 


Later, not more than six months should elapse 
before re-examination, for a period of five 
years. 

Renal tumor patients should be examined 
regularly for the presence of metastases or 
recurrences. Deep radiotherapy of the kidney 
region may be beneficial in inhibiting local re- 
currence. 

In all cases of tumor of the testicle, deep 
radiotherapy should be applied to the wound 
region, inguinal, and renal regions, after the 
removal of the growth. Some observers ad- 
vise radiotherapy before as well as after op- 
eration. 


cases. 

Edwin Beer stated that in the study of V 
ray treatment of tumors, whether they be pri- 
mar)' tumors or recurrences, whether they be 
renal or bladder, he had failed to see an) rc 
suits. He advocates radical extensive surger) 
wherever possible in tumors of the upper geni- 
to-urinary tract. In carcinoma of the prostate, 
X-rai' occasionally seems to benefit some pa- 
tients, though the evidence is not absolute!) 
clear. In connection with tumor of the testi- 
cle, the results seem to be in favor of X-ray 
treatment of the original tumor prior to op- 
eration. 
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cases of multiple hemangioma have been re- 
ported. The angiomas may be situated in the 
pelvis, medulla or cortex, though seldom seen 
in the latter. The lesion is composed of large 
cavernous sinuses, lined with endothelium and 
filled with blood. Injurj' and ulceration play 
a part in the onset of hemorrhage, the only 
constant clinical symptom. The diagnosis is 
seldom correctly made, and nephrectomj% so 
far, is the only satisfactorj' method of treat- 
ment. 

Jacobs and Rosenberg, and also Jenkins and 
Brennan, claim that after examination of the 
pyelograms, in their respective cases, a cer- 
tain mottled appearance, due to the entrance 
of pyelographic fluid in the angiomatous 
spaces, would be sufficient grounds for a diag- 
nosis. The great difficulty in this interpreta- 
tion would be the deformity caused by the re- 
tention of blood-clot in the pelvis. Neoplasm 
should be kept in mind. 

Davis H. Pardoll, M.D. 


Two Unusual Cases of Perinephritic Ab- 
scess. John A. Taylor. Am. Jour. Surg., 
July, 1931, XIII, 11-14. 

Bilateral perinephritic abscess, although a 
comparatively rare disease, is probably not as 
uncommon as one is led to believe by a re- 
view of the literature. Hunt, in 1924, reported 
only One in 106 cases of perinephritic abscess 
seen at the Mayo Clinic in ten years, and could 
find only nine cases in the literature at that 
time. Yet several unpublished cases were 
mentioned in the discussion which followed 
the reading of his paper. 

This case is presented, not so much as an 
oddity as an illustration of how persistently 
the opposite side should be examined for sup- 
purative perinephritis when the clinical course 
uf a post-operative perinephritic abscess case 
's not satisfactory, because the diagnosis is 
otten verv' difficult before the X-ray shows 
signs of a well-developed abscess. 

The author reports a case of a metastatic 
perinephritic abscess which continued to run a 
temperature following incision and drainage on 
the right side. The cause of this rise in tem- 
iwraturc was found to he a similar condition 


on the left side, which was treated according!}' 
and was followed by recovery. 

A second case was that of a perinephritic 
abscess in a child which, following operative 
interference, developed a urinary fistula com- 
municating with the pelvis of the kidney. A 
plastic was done, with complete recovery. 

In the discussion by Edwin Beer, the corti- 
cal nature of these lesions is stressed, although 
it is conceivable that some cases start in the 
perinephritic fat. Also, one should not fail to 
suspect the opposite kidney in cases of renal 
infection which continue to run a temperature 
following operation. The earlier one operates 
the better the prognosis and the greater the 
chance of saving the kidney. 

In his twenty-odd years of experience, Beer 
has seen only three cases of bilateral perine- 
phritic abscess. The exciting organism is 
usually Staphylococcus aureus. 

As far as X-ray diagnosis is concerned, al- 
though not present in all cases, obliteration of 
the psoas muscle and curvature of the spine 
to the opposite side have proved of aid as 
confirmatory physical signs. Frequently the 
X-ray films reveal this condition even before 
the physician suspects it. Beer cites such a 
case which followed a nephrectomy, due to in- 
fection from the spine. Aspiration for diag- 
nosis with a needle is a dangerous procedure 
and should be avoided. 

Davis H. Pardoll, M.D. 


Spontaneous Rupture of a Kidney, Due 
to an Encysted Calculus: Report of a Case. 
Earl Floyd and J. L. Pittman. Jour. Am. 
Med. Assn., July 11, 1931, XCVII, 98. 

This is a report of a case of rupture of the 
kidney at the site of a stone, present for at 
least four years, in the lower pole. Slight 
trauma over a long period of time brought 
about a tear in the kidney at that point, result- 
ing in a hemorrhage into the perinephric tis- 
sue. This was subsequently followed by an 
infection, with accumulation of pus, which 
burrowed around the kidney and down along 
the psoas muscle. Following operation, the 
kidney became practically normal. 

In all cases of spontaneous rupture of the 
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the future child is concerned. In contrast, 
post-conceptional application of radium or 
X-raj^ to the pelvic region in larger doses for 
therapeutic purposes implies a great risk of 
damage, especially of the fetal central nervous 
system. Such treatment should always be pre- 
ceded by curettage. 

Short exposure for roentgenograms during 
pregnancy most probably is entirely free of 
any harmful effect on the fetus, granted that 
this procedure is not too often repeated, espe- 
cially in early pregnancy. 

Jacob H. Vastike. M.D. 


Primary Face Presentation. U. Fernandez 
and F. Taliaferro. Semana Med., May 14, 
1931, XXXVII, 1323-1329. 

The authors present this case because the 
existence of such a condition is so rare that 
it is doubted by many obstetricians. A woman 
was examined fourteen days before she went 
into labor. The obstetrician made the diag- 
nosis of face presentation and called two other 
physicians on consultation, who made the same 
diagnosis. To confirm their findings, they 
took two radiographs several days apart and 
both of them showed a face presentation. The 
patient was examined daily for fourteen days 
until she went into labor, and there was no 
change of position found at any time. Dur- 
ing labor and deliver}', the presentation was 
found to be face. 

N. G. Goxzalez, hl.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Enlarged Hearts. Gaston Giraud. Se- 
mana Med., June 5, 1930, XXXVII, 1456- 
1463. 

In this article, the author treats of enlarge- 
ment of the heart and goes into detail con- 
cerning its diagnosis. In doing so, he dis- 
cusses the great help obtained from radiolog}-, 
particularly orthoradiolog}', which projects on 
the screen” and teleradiolog}' which prints on 
a film the heart in its true relations. On de- 


scribing the different conditions, he considers 
their diagnosis from the radiologic point of 
view. 

N. G. Gonz ALEZ, ^I.D. 


Visualization of Diseases of Peripheral 
Arteries. V. Kollert. Wien. klin. Wchnschr., 
1930, I, 344. Abstracted in Zentralbl. f. d. 
ges. Radiol., Sept. 19, 1930, IX, 271. 

There are definite indications for arteriog- 
raphy, and the chief of these is a vascular ob- 
structive process. The author discusses the 
diagnostic and therapeutic values of the meth- 
od. Of interest are the variations of the 
capillary bed which are noted after injection 
of uroselectan. 

H. C. OCHSNER. M.D. 


Arteriography. M. Sgalitzer. Wien. klin. 
Wchnschr., 1930, 1, 343. Abstracted in Zen- 
tralbl. f. d. ges. Radiol., Sept. 19, 1930, IX, 
271. 

The author discusses the roentgenologic 
demonstrable changes in thrombosis, embolism, 
endarteritis, arteriosclerosis, and spasm. He 
uses uroselectan in about one-tenth the quan- 
tity necessary for intravenous pyelography. 
There are numerous illustrations, and the 
author discusses the diagnostic possibilities of 
the method. 

H. C. OcHSNER, M.D. 


THE KIDNEY 

Hemangioma of the Kidney: A Report of 
Two Cases and a Brief Resume of the 
Literature. David W. MacKenzie and Allan 
B. Hawthorne. Jour. Urol., August, 1931, 
XXVI, 205-214. 

The authors submit a brief resume of the 
literature and report two cases of their own. 
They find hemangioma of the kidney to be a 
rare condition It is usually single, though 
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therapy in Mikulicz’ disease. The author re- 
ports six cases, in one of which therapy was 
of no avail, in four a cure was accomplished, 
and in one a recurrence took place after four 
years. The salivary and lacrimal glands were 
irradiated at six-week intervals, giving 390 r. 
with heavy filtration, at each treatment. 
Roentgenotlierapy is the method of choice in 
the treatment of this disease. 

H. C. OCHSNER, M.D. 


RADIATION THERAPY 

Roentgen Therapy of Agranulocytosis. 
U. Friedemann and A. Elkeles. Deutsch. 
med. Wchnschr., 1930, I, 947-950. Ab- 
stracted in Zeritralbl. f. d. ges. Radiol., Dec. 
12, 1930, IX, 616. 

The authors irradiated the long bones, using 
1/20 H.E.D. of highly filtered rays. Of forty- 
three cases of agranulocytosis, eighteen were 
complicated by sepsis and five by pneumonia. 
These all died despite treatment. Of fifteen 
uncomplicated cases thirteen were cured. The 
effect of irradiation was noted within twenty- 
four hours, in the favorable cases. 

H. C. OCHSNER, M.D. 


Factors Concerned in Radiation Therapy 
of Malignant Disease. L. R. Sante. Illinois 
Med. Jour., July, 1931, LX, 82-84. 

The factors discussed by the author are as 
follows: (1) The location and size of the 
growth; (2) the degree of radiosensitiveness 
of the tumor cells, and (3) the environment of 
|he tumor cells as to whether or not the growth 
>s dependent upon the blood supply for its 
’Hitrition or whether it gets a supply also 
•com the lymph, as in metastatic growths in 
lymph nodes. 

The author mentions three types of reaction 
of tumor cells to radiation : Autolytic, ne- 
urotic, and growth-restraining. He concludes 
••.s follows: 

Rever consider any malignant growth, no 
matter how small it may be or how slight the 


involvement may seem, to be insignificant, and 
conversely, never consider any malignant 
growth, no matter how large or extensive it 
may seem, to be hopeless until it has been 
given the ‘test of irradiation.’ ” 

Charles H. DeWitt, M.D. 


Hypertrichosis Following Parotitis ; Roent- 
gen Therapy. E. Lesne, Germaine Dreyfus- 
See, and J.-A. Lievre. Bull. Soc. Pediatr. 
Paris, 1930, XXVIII, 94-110. Abstracted in 
Zentralbl. f. d. ges. Radiol., Dec. 12, 1930, 
IX, 617. 

A seven-year-old girl developed an endo- 
crine sj'mptom complex over a period of 
three years, following a bilateral parotitis. 
There was cessation of growth, adiposity, 
marked hj'pertrichosis, and onset of menstru- 
ation at nine. Following irradiation of the 
adrenal region, the hypertrichosis promptly 
disappeared. 

H. C. OcHSNER. M.D. 


Roentgen Treatment of Root Pains. J. 
Laborderie. Rev. d’ Actinol., May-June, 
1930, VI, 221-236. Abstracted in Zentralbl. 
f. d. ges. Radiol., Dec. 12, 1930, IX, 617. 

Roentgen therapy gives relief in a large per- 
centage of cases after all other methods have 
failed. The mechanism is an attack on the 
inflammatory infiltration about the nerve, 
analogous to the surgical liberation of the 
nerve caught in scar tissue. 

H. C. OCHSXER, j\I.D. 


Radiotherapy in Infantile Poliomyelitis. 
Louis Delherm and Pierre Mathieu. Rev. 
d’Actinol., 1929, V, 683-690. Abstracted in 
Zentralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 280. 

The roentgen therapy of polionwelitis as 
suggested by Bordier should be used early and 
systcmaticall)-. The results arc satisfactory, 
although they do not differ particularly from 
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kidney reported, there was evidence of dis- 
ease. Many causes are listed as bringing about 
this condition, such as tuberculosis, acute fo- 
cal infections, stones, infarcts, polycystic and 
solitary kidneys. 

C. G. Sutherland, M.D. 

Some Interesting Cases of Diagnosis of 
Kidney Diseases. Thomas Canigiani. Ront- 
genpraxis, July 15, 1931, III, 642-648. 

The author reports cases with diagnostic 
problems involving diseases of the kidnej's. 

The first case was that of a 62-year-old man 
with complete retention, hematuria, prostatic 
hypertrophy, and a diverticulum of the blad- 
der. Cystoscopy showed a decreased e.vcretion 
of d 3 -e from the right ureter. An intravenous 
pyelogram revealed a poorly functioning right 
kidney with a filling defect in the lower half. 
A retrograde pyelography gave the same find- 
ing. At operation a carcinoma of the right 
kidney was found. 

The second case was of interest on account 
of a stone in the pelvis of the left kidney, sit- 
uated very low in front of the os sacrum. On 
a flat film the shadow was thought to be a 
stone in the left ureter. An intravenous pye- 
logram showed it to be contained in the pelvis 
of a congenital pelvic kidney. 

The third case showed bilateral dystopic 
kidneys, both being in the pelvis, with a large 
branched stone on the right. An intravenous 
pyelogram revealed a hydronephrosis on the 
right side. A flat film had not been made be- 
fore, and stones in both kidney pelves were 
not seen. It is evident that a flat film should 
alwaj's be made before a pyelogram is done. 

H. W. Hefke, M.D. 


MEASUREMENT OF RADIATION 

X-ray Wave Length Change by Partial 
Absorption. J. M. Cork. Phys. Rev., June 
15, 1931, XXXVII, 1555. (Reprinted by 

permission.) 

The attempt to repeat the experiments of 
Mr. B. B. Ray in which a change in wave 
length occurred in an X-ray beam upon 


passage through an absorbing substance, has 
been continued. In the previously reported 
experiments CuA'-radiation was passed 
through absorbers of boron, beiyllium. carbon, 
nitrogen, and oxygen. These same absorbers 
have been retried with tungsten I-radiation 
with a spectrometer of greater dispersion. 
Although it should have been possible to ob- 
serve a modified line of 1/3000 the intensity 
of the unmodified, in no case has any trace 
of a modified line been observed. 


The Absorption Law of Short -Wave 
Gamma Rays. Lise Meitner and H. H. 
Hupfeld. Ztschr. f. Physik, 1931, LXVII, 
147-168. 

Bj- means of a Geiger-Mitller tube counter, 
the authors made a series of absorption 
measurements of various substances by a ^yell- 
defined bundle of gamma rays. This bundle 
was obtained by placing the radium prepara- 
tion in a large block of iron (69X20X'^2 
cm.) which had a fine opening on one side. 
Four millimeters of lead were used as a 
ground filter, and it was possible with this ar- 
rangement to isolate a homogeneous wave 
length 4.7 X-E. from thorium C" and an 
average rvave length of 6.7 X-E. from radium 
C. The weakening effect in using these short 
wave lengths is due only to scattering, and 
the measurements, therefore, make it possible 
to determine the coefficient of scattering. In 
comparing the values thus obtained with those 
gained with Klein and Nishina’s theoretical 
formula, it was found that the results agreed 
only for elements of a low atomic number. 
For elements with a high atomic number, the 
scattering was found to be larger than indi- 
cated b\" the formula. 

Otto Glasser. Ph.D. 


MIKULICZ’ DISEASE (THERAPY) 

Use of Roentgen Therapy in Mikulicz 
Disease. Istvan Farkas. Magy. Rontgen 
Kozl., IV, 143-147, and Deutsch. Zusam- 
menfassung, 1930, pp. 150, 151, Abstracted 
in Zentralbl. f. d. ges. Radiol., Dec. 12, 1930 , 
IX, 616. 

Fittig was the first (1904) to use rocntgeno- 
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The author discusses, in a clear and concise 
manner, such subjects as the X-ray tube, the 
physical properties of the X-ray, the discov- 
er)', sources, and measurement of radium, the 
nature of radio-activity, the preparation of 
radon, the types of radium rays, the transmis- 
sion of rays through the tissues, the filtration 
of radium, and the biophysics of X-rays and 
radium. 

The author demonstrates that therapy ap- 
plied by the use of X-rays and radium has a 
strictly scientific basis. He closes with this 
outlook: “The future of radiotherapy in the 
field of medicine rests entirely upon the basis 
of a greater knowledge of the physical prop- 
erties 'of radio-activity and a correlation of 
these with the biological effects.” 

L. J. Carter, M.D. 


Medical Uses of Radium. Special Report, 
Medical Research Council, No. 150, Bull. 
Hyg., 1930, VI, 380. 

An account is given of the research on Ra 
therapy in 1929. The current technic used in 
the various laboratories is described, as well as 
the effect on the various types of cells. The 
time of exposure if regulated may produce 
beneficial results, while unregulated exposure 
may aid the disease by the destruction of the 
cells, as is found in the variation in the action 
of many drugs when the dose is varied. 

Chemical Abstracts. 


THE SINUSES (THERAPY) 

Treatment of Hay Fever by Intranasal 
Zinc Ionization. Philip Franklin. British 
Med. Jour., June 27, 1931, No. 3677, p. 1115. 

The problem of hay fever has of recent 
years been studied from many angles. Specific 
Rud non-specific desensitization has yielded 
only moderate results. The following technic 
IS placed on record because of the uniformly 
successful cures obtained by intranasal zinc 
ionization. 

Tlie intranasal mucosa is covered with thin 
layers of cotton-wool, soaked in a 1 per cent 


solution of zinc sulphate in distilled water. 
Particular care should be taken to cover the 
middle turbinate and the adjacent septal 
mucous membrane. A zinc terminal is placed 
in each nostril and connected with the posi- 
tive pole of a galvanic battery. The indiffer- 
ent electrode is applied to the forearm or hand. 
A current of from three to five milliamperes 
is passed for from fifteen to twenty minutes. 

If the tissues are swollen and irritable, they 
should be sprayed with a 4 per cent solution 
of cocaine before applying the wool. The pa- 
tient experiences a metallic taste and increased 
salivation, a conjunctival hyperemia, wdth 
lacrimation or blushing during the ionizing 
process, and may have attacks of sneezing dur- 
ing the subsequent twenty-four hours. 

One or two treatments at an interval of 
seven da 3 's are required to cure the hay fever 
for that season. It is generally necessary to 
repeat the treatment each season. 

W. D. Mackenzie. M.D. 


THE SKULL (DIAGNOSIS) 

A Probe in the Cranial Cavity for Seven- 
teen Years. J. S. McEachern. Canadian 
Med. Assn. Jour., May, 1931, XXIV, 692, 
693. 

On November 17, 1925, a single man, aged 
33, presented himself complaining of attacks 
of “fits.” 

In October, 1908, he had been shot in the 
head with a shotgun. There was a great deal 
of damage to the frontal bone. The right eye 
was destroyed and had to be enucleated. As 
a result of the injury, he was ill for 132 da 3 ’s. 
In Fcbruaiy, 1910, he had a “fit.” Just before 
it came on he found that his head rotated to 
the right. He was unconscious after the “fit” 
for half an hour. For the ne.xt eleven 3 'ears 
he had a similar seizure ever 3 ' four or five 
months. For the four following years be had 
an attack every three or four weeks. 

A radiograph, the reduction of which ac- 
companies the case report, shows the shadow 
of a probe in the cranial cavity. The eye of 
the probe lies o])positc the scar tissue, filling 
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those obtained by other methods. The method 
offers no certainty of cure except in the 
earliest stages of the disease, and one should, 
therefore, be extremely careful in offering a 
prognosis, 

H. C. OCHSNER, M.D. 


The Histologic Evaluation of the Effect 
of Radiation on Carcinoma. J. Watjen. 
Deutsche- med. Wchnschr., April 17, 1931, 
LVII, 662-664. 

The author states that it is verj' difficult to 
solve a complicated problem, as the radio- 
biology of tumors, by histologic investigations 
alone. If we summarize our present knowl- 
edge concerning the histologic changes follow- 
ing the irradiation of neoplasms, we must con- 
clude that 'the inhihitoty effect on the carci- 
noma cells is most important. The reaction in 
the surrounding tissue must not be disturbed 
by too high a dose ; severe systemic reactions 
should also be avoided, since the resistance of 
the organism, as a whole, has a far-reaching 
influence on the results of radiation therapy- 

Eknst a. Pohue, M.D., Ph.D. 


RADIUM 

Radium Therapy. Editorial. British Med. 
Jour., Oct. IS, 1930, No. 3641, p. 651. 

This is a report of some of the conclusions 
reached by the National Radium Trust and 
the Radium Commission, after their first 3 'ear’s 
stewardship, and amounts to a guarded and 
provisional verdict of “A^ot Proven.” 

The commissioners insist upon the need for 
great caution in estimating the value atid 
efficiencj- of radium in the treatment of cancer, 
and deprecate in the strongest terms the 
kindling of false hopes by means of sensa- 
tional or even optimistic statements. 

They conclude that the best that can be said 
is that some results under certain conditions 
are very satisfactory; that others, for no 
dearly established reasons, are less so. The 
results are either inconclusive or definitely dis- 


appointing in a considerable proportion of the 
cases. ^ This, in their opinion, does not justify 
a pessimistic outlook, because many problems 
that yet remain unsolved may yield to e.\- 
perience and research. 

In regard to malignant disease generally, 
the Commission states, as its considered opin- 
ion, that while radium “holds out a good 
promise of beneficial results, and certainlj- of 
alleviation of suffering, it is at present a veij- 
dangerous weapon, and one which, unless used 
with the greatest skill, care, and precaution, 
may easih' be producti^-e of more harm than 
good.” 

Yb D. Mackenzie, M.D. 


The Methods for Testing Radium Prepa- 
rations Used by the Physical Laboratory of 
the Radiumhemmet, Stockholm. Rolf M. 
Sievert. Acta Radiol., 1930, XI, 649-657. 

Various methods of testing radium prepara- 
tions in the Radiumhemmet, Stockholm, are 
described and illustrated in a number of dia- 
grams. The strength of the preparation is 
determined by means of a two-electroscope 
arrangement, which avoids tlie errors inherent 
in measuring with only one instrument. The 
electroscopes are built of zinc. Possible leak- 
age of the radium preparation is detected by 
bringing the preparation into an evacuated 
vessel in which air is afterward brought, 
which, in turn, is then examined for traces of 
radium emanation. The distribution of the 
salt within a capsule is examined by a photo- 
metric method. All the data of these tests arc 
collected on a calibration card which accom- 
panies each preparation. 

Otto Glasses, Ph.D. 


The Physics and Biophysics of X-rays 
and Radium. W. H. McGuffin. Canadian 
Med. Assn. Jour., May, 1931, XXIV, 679- 
684. 

This is the fourth paper in the series being 
contributed bi" the members of the Canadian 
Radiological Societ)' for the education of the 
general profession along radiological lines. 
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results. The author believes that the results 
of this combined method of treatment are bet- 
ter than those obtained by radiotherap}'^ alone. 
Great importance is attached to the technic of 
application of the X-rays, which, however, is 
not detailed in the present account of the com- 
munication to the French Society of Electro- 
therapy and Radiolog}'. 

Walter M. Levitt, M.B., M.R.C.P., D.M.R.E. 


General Considerations on Forty Cases of 
Scoliosis. Sara Satanowsky. Semana Med., 
Jan. 29, 1931, XXXVIII, 305-326. 

The author gives herein a very extensive 
and complete treatise on the different types of 
scoliosis and their treatment. She presents 
forty cases which she has treated and shows 
X-ray film reproductions of the different con- 
ditions. The article is of great value to or- 
thopedists. 

N. G. Gonzalez, !M.D. 


SYPHILIS 

The Various Aspects Presented by Syph- 
ilis in Dermatologic Practice. Jose Luis 
Carrera. Prensa Med. Argentina, June 20, 
1931, XVIII, 96-100. 

The author bases this article on 949 cases 
of syphilis which he has treated in the last 
four years. He considers every type of syph- 
ilis, except the primary and congenital forms, 
giving histories of several cases. He presents 
a radiograph of a gastric ulcer cured with 
antisyphilitic treatment, which is the only case 
of this kind that has come under his observa- 
tion. 

N. G. Gonzalez, M.D. 


Studies on Congenital Syphilitic Bone 
Disturbances Found in Early Childhood. M. 
Pehu and A. Policard. Rev. frang. Pediatr., 
1929, V, 655-667. Abstracted in Zentralbl. 
d. ges. Radiol., Sept. 19, 1930, IX, 269. 
The designation, syphilitic osteochondritis, 
IS inaccurate inasmuch as the pathologic 
changes arc in bone rather than in cartilage. 


The site of changes is the end of the diaphysis 
just proximal to the epiphyseal margin. As in 
other syphilitic processes, the chief change is 
in the vascular system; there is hypervascu- 
larization and vasodilation, with resultant atro- 
phy of bone substance. The growth processes 
are nOt interfered with, but there is a rarefac- 
tion of the bone, with consequent liability to 
fracture. 

H. C. OCHSNER, M.D. 


THE THYMUS (DIAGNOSIS) 

A Malignant Tumor of the Thymus 
Gland. W. Cecil Bosanquet and W. Ernest 
Lloyd. The Lancet, July 4, 1931, CCXXI, 
6-9. 

The authors present the case history of a 
girl twenty years of age who died in an attack 
of dyspnea. The patient had been studied, and 
although a tentative diagnosis of pulmonary 
tuberculosis had been made, radiographic evi- 
dence was not characteristic. At autopsy the 
thymus was found to be the site of a tumor, 
and pulmonary metastases were present in the 
lower part of both lungs, without involvement 
of the tracheal glands. Histologic study sug- 
gested an endothelioma and not a tumor of 
thymic origin. 

The authors review the literature and sug- 
gest that many carcinomas of the thymus may 
have been endothelial in origin because of the 
similarity in appearance to carcinoma. 

The paper is concluded by discussions of 
symptomatolog}', diagnosis, treatment, and 
prognosis of tumors of the thymus gland. 

H. J. Ullmann, M.D. 


Roentgen Studies of the Thymus Gland 
in Children: Diagnosis and Treatment. J. 
W. Frank. Jour. Am. Inst. Homeop., June, 
1931, XXIV, 553-558. 

The author discusses the importance of a 
careful and uniform technic in making roent- 
genograms of the thymic gland in children. 
He has followed Wasson’s method of making 
the X-ray e.xposure in the postero-antcrior po- 
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the bony defect at the lower part of the fore- 
head. The probe passes from this point up- 
ward and to the left. The probe was removed 
through an incision in the scar tissue. Tiie 
recover}' was uneventful. Freedom from 
'"fits" has followed for five years, up until the 
time of this report, 

L. J. Carter, M.D. 


THE SPINE (DIAGNOSIS) 

Case Reports of Spondylitis Ankylopoi- 
etica. I. Odessky. Rontgenpraxis, June 15, 
1931, III, 544-550. 

Ossification of the connective tissue of the 
joint ligaments with an ankylosis of the small 
joints of the spine is the pathologic basis for 
a spondylitis ankylopoietica (also called 
Bechterew-Striimpell-P. Marie disease). The 
vertebral bodies usually show more or less 
atrophy and decalcification. Hereditary fac- 
tors, infections, and trauma have been consid- 
ered as etiologic factors. One case is de- 
scribed in which not only the vertebrae, but 
also many other joints were attacked, the pa- 
tient being rigid and rendered entirely an in- 
valid. Such a picture may be called poly- 
arthritis chronica ankylopoietica. Three other 
cases are described, in which the spine was 
mainly attacked, but which had only a few 
symptoms. No therapeutic efforts seem to be 
of any value. 

H. W. Hefke, M.D. 


Spinal-cord Tumor: Two Case Reports. 
Fred E. Woods and Wendell S. Keate. Med, 
Herald, Phys. Ther., and Endocrine Survey, 
July, 1931, L, 278-281. 

The authors report two cases of spinal cord 
tumor. The first patient’s original complaint 
was pain in the left chest. Nine months later 
he developed spastic paralysis in the lower ex- 
tremities. Physical examination at this time 
showed multiple fibroma of the skin. The im- 
pression derived from X-ray examination of 
the chest at this time was neoplasm in the left 
upper lung, probably benign. X-ray films of 


the spine and pelvis showed no apparent pa- 
tholog}-. Autopsy five months later revealed a 
post-pleural tumor, diagnosed a neurofibroma, 
arising from between the first and second tho- 
racic vertebrje, with compression of the cord. 

The second patient on admission com- 
plained of numbness in the feet and legs, dif- 
ficulty in walking, and pain in the lower back. 
An X-ray examination of the spine and pelvis 
showed no bony changes. Other clinical signs 
pointed to a spinal cord tumor. The patient 
died eleven months later, an endothelioma be- 
ing found at that time. The mass extended 
through the spinal canal from the level of the 
seventh dorsal vertebra to the cauda equina. 

The authors cite these cases to show the 
difficulty of diagnosing spinal cord neoplasms. 

W. S. Peck, M.D. 


A Contribution about Spina Bifida in the 
Region of the Dorsal Vertebrae, and the 
Trophoneurosis Connected with It. V. L. 
Towbin and R. I. Jalin. Rontgenpraxis, 
July 1, 1931, III, 622-624. 

Spina bifida in the region of the lower lum- 
bar and sacral spine is not infrequenfl}’ seen; 
its occurrence in the dorsal spine, however, 
is rare. A man, 52 years old, presented a 
scar-like depression over the fourth dorsal 
vertebra, over which there was an increase of 
hair growth. He complained of some pain 
in that region and in the upper extremities. 
Roentgenologic examination showed an irreg- 
ular defect in the arch of the third and fourth 
thoracic vertebrte corresponding to the pic- 
ture of spina bifida. The spinous process of 
the second thoracic vertebra was absent. 

H. W. Hefke, iM.D. 


THE SPINE (THERAPY) 

Bordier's Method in Poliomyelitis, G. 
Ronneaux. La Presse Med., March 25, 1931. 
XXXIX, 439. 

This is an account of 15 cases treated by a 
combination of radiotherapy, diathermy, and 
galvanism (Bordier's method), with e.xcellenf 
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downward as far as the fourth costal cartilage. 
The normal weight of the gland varies with 
the age and weight of the child. 

The symptoms usually attributed to enlarge- 
ment of the thymus gland in infants are cough, 
dyspnea, cyanosis, and stridor. These result 
from pressure of the gland on the surround- 
ing structures, such as the trachea and recur- 
rent laryngeal nerve. Examination of these 
infants reveals substernal dullness and a pal- 
pable mass in the suprasternal notch. The 
value of the X-ra}^ diagnosis of enlarged thy- 
mus has been discussed by many writers. The 
authors believe that correlation of the clinical 
findings with the X-ray evidence is necessarj' 
for a definite diagnosis. 

In 100 consecutive new-born infants in the 
obstetrical wards of the Hahnemann Hospital, 
in Philadelphia, the thymic shadows were 
studied within forty-eight hours of birth. If 
the thymic shadow was found to be enlarged, 
a second roentgenogram was made on the 
tenth day after birth. The normal thymic 
shadow was considered one in which the 
mediastinal shadow at the level of the second 
thoracic vertebra was from one and one-third 
to twice the transverse diameter of this verte- 
bra. Of the 100 new-born infants 62 were 
found to have enlarged thymic shadows. Sex. 
primiparity, or multiparity of the mother 
seemed unimportant factors, but race and 
birth weight showed a definite relationship to 
the number of positive roentgenograms, the 
negro infants and those whose birth weight 
was in excess of eight pounds showing the 
highest percentages. Roentgenograms of the 
62 positive cases, taken ten days after birth, 
showed that one-third had an increase in the 
tiiymic shadow, one-third a decrease, and the 
remaining third no marked change. Twenty- 
four cases showing increased or stationar}' 
th3-nnc shadows were again examined roent- 
genoIogicalK' at the age of six weeks. Of this 
number about one-third showed increase, one- 
third showed decrease, and one-third showed 
00 change. At six months, of six infants 
showing increase in the thymic shadow, 50 
per cent showed decrease, 33 per cent a con- 
tinued increase, and 17 per cent no change. 
Rone of these infants at am' time showed di- 


rect symptoms indicating the presence of an 
enlarged thymic gland, nor did any of these 
cases receive X-ray or radium therapy to re- 
duce the size of the gland. 

J. N. Axe, M.D. 


THE TONSILS 

Roentgen Therapy of Tonsils. G. Schulte. 
Fortschr. Rontgenstr., 1930, XLII, 120-122. 
Abstracted in Zentralbl. f. d. ges. Radiol., 
Dec. 12, 1930, IX, 610. 

The author treated 257 cases, 132 of which 
were children varydng in age from two to 
fourteen, and 125 adults. One hundred sixty- 
nine of the 257 had good results, 12 were im- 
proved, 8 unimproved, and 40 unknown. 
Twentj'-eight were still under treatment. Ex- 
clusive of the last two groups 90 per cent 
were cured, 6 per cent improved, and 4 per 
cent unimproved. The cases were all of the 
bilateral chronic inflammatory type. The 
tonsillar region on each side was treated, the 
tube angling upward. 

One-third H.E.D. was given in children, 
using an F.S.D. 30 cm., 140 K.V., 4 mm. 
Al. fields 6 X S cm., and H.E.D., with 
210 K.V., 1 mm. Cu, plus 1 mm. Al in 
adults. The same treatment was repeated in 
four weeks and if necessary again in eight 
weeks. Most of the patients had suffered 
from repeated sore throat, 90 per cent being 
free of this complaint after treatment. 

H. C. OCHS.VER, j\I.D. 


TUBERCULOSIS (DIAGNOSIS) 

Is Bronchoscopy Indicated in Tubercu- 
losis? Louis H. Clerf. Jour. Am. Med. 
Assn., July 11, 1931, XCVII, 87-90. 

With the general acceptance of bronchos- 
copy as an invaluable aid in the diagnosis of 
obscure pulmonar}’ lesions and in the treat- 
ment of abscess in the lung, and bronchiecta- 
sis, the question is often asked. “Is bronchos- 
copy indicated in tuberculosis?” 

In the treatment of uncomplicated pulmo- 
nary tuberculosis, bronchosco])y is not indi- 
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sition, at full inspiration, M'ith the child in the 


recumbent position. In the lateral projection 
the patient is placed on the left side, with the 
arms back of the body and the chest thrown 
forward, so as to bring the anterior mediasti- 
num well forward. 

On roentgenograms the enlarged thymic 
gland will appear as an enlargement of the 
shado^v from the base of the heart upward, 
with this shadow slightly overlapping the base 
of the heart, and extending symmetrically to 
either .side of the spine, the upper limits be- 
ing just below the clavicles. When the lateral 
enlargements are from one and a half to twice 
the width of the bodies of the third and fourth 
dorsal vertebrse, the thymus gland may be 
safely considered enlarged. The lateral bor- 
ders of an enlarged thymus are smooth and 
sharply defined. In the differential diagnosis 
a submerged thyroid has its base above, nar- 
rowing below and merging with the thickening 
in the neck. In tuberculous mediastinal gland- 
ular enlargements, the shadow is denser, the 
edges are convex, and it is widest near the 
root of the lungs. The lateral enlargement is 
of less importance than thickening in the an- 
tero-posterior dimension, for it is this latter 
type of enlargement which is more apt to 
cause pressure on the mediastinal structures. 
Therefore, the lateral view not only gives the 
exact thickness of the gland but also the 
relation of the gland to the trachea, and in- 
formation regarding compression or distortion 
of the trachea. 

While some cases show evidence of an en- 
larged thymus on roentgenograms, and dem- 
onstrate no symptoms clinically, the author be- 
lieves that under norma] conditions there may 
be no pressure on the respiratory structures. 
However, what may happen in case of respir- 
ator}' diseases must be considered, for the 
gland is known to enlarge during respirator)' 
effort. This group of symptomless thymic en- 
largement cases comprises, undoubtedly, those 
which have not undergone accidental involu- 
tion from disease, those in which the rate of 
chest growth has not kept pace with the thy- 
mus, as well as those with glands considered 
potentially a menace. An infant presenting an 
enlarged thymus with symptoms should have 


radiation treatment, irhereas an infant pre- 
senting an enlarged thymus without S}'niptonis 
need not have irradiation unless an operative 
procedure with general anesthesia is contem- 
plated. 

The author’s technic for the treatment of an 
enlarged thymic gland is as follows ; 85 K.l'.. 
4 ma. ; filter of 4 mm. aluminum ; focal skin 
distance of 10 inches; 1 to 2 minutes; two 
ports of entry. This treatment is repeated in 
from four to seven days. Two treatments are 
given and then roentgenograms of the chest 
are made to determine the amount of reduc- 
tion of the gland. These findings, with the 
clinical symptoms, determine whether another 
application is necessary. 

J. N. Axe, kl.D. 


The Thymus Gland in Infancy. C. S. 
Raue and C. C. Fischer. Jour. Am. Inst, 
Homeop,, June, 1931, XXIV, 545-552, 

The authors review the historj' of the thy- 
mus gland in medical literature and discuss the 
sy'mplomatolog)', diagnosis, and treatment of 
enlargement of this organ. 

Sudden death in connection with the pres- 
ence of an enlarged tly'mus was noted as early 
as the eighteenth centuiy'. About a hundred 
3 'ears ago, Kopp noted the relationship of the 
thymus gland to laryngospasm, and coined 
the phrase “thymic asthma" to designate this 
condition. In 1889, in his monograph, Paltaiir 
expressed the opinion that thymic enlargement 
was a manifestation of a constitutional disor- 
der in which thymus hypertrophy, general 
lymphatic hyperplasia, enlargement of the 
spleen, hypertrophy of the tonsils, and h 3 'po- 
plasia of the circulator}' system were usually 
associated. This s 3 'ndrome is known as status 
l 3 'mphaticus.” Pathologists, however, do not 
accept the theory that there is any connection 
between thj'mus hyperplasia and the so-called 
status lymphaticus. 

The thymus attains its maximum develop- 
ment at the time of puberty. After this time 
it gradually undergoes a process of involution. 

It is situated in the superior portion of the an- 
terior mediastinum, and normaih' extends 
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downward as far as the fourth costal cartilage. 
The normal weight of the gland varies with 
the age and weight of the child. 

The symptoms usually attributed to enlarge- 
ment of the thymus gland in infants are cough, 
dyspnea, cyanosis, and stridor. These result 
from pressure of the gland on the surround- 
ing structures, such as the trachea and recur- 
rent lar}’ngeal nerve. Examination of these 
infants reveals substernal dullness and a pal- 
pal)le mass in the suprasternal notch. The 
value of the X-ray' diagnosis of enlarged thy'- 
mus has been discussed by many' writers. The 
authors believe that correlation of the clinical 
findings with the X-ray' evidence is necessary' 
for a definite diagnosis. 

In 100 consecutive new-born infants in the 
obstetrical wards of the Hahnemann Hospital, 
in Philadelphia, the thymic shadows were 
studied within forty'-eight hours of birth. If 
the thymic shadow was found to be enlarged, 
a second roentgenogram was made on the 
tenth day after birth. The normal thymic 
sliadow was considered one in which the 
mediastinal shadow at the level of the second 
thoracic vertebra was from one and one-third 
to twice the transverse diameter of this verte- 
bra. Of the 100 new-born infants 62 were 
found to have enlarged thy'mic shadows. Sex. 
priniiparity, or multiparity of the mother 
seemed unimportant factors, but race and 
birth weight showed a definite relationship to 
the number of positive roentgenograms, the 
negro infants and those whose birth vveight 
was in excess of eight pounds showing the 
liighest percentages. Roentgenograms of the 
62 positive cases, taken ten day's after birth, 
showed that one-third had an increase in the 
thymic shadow, one-third a decrease, and the 
remaining third no marked change. Twenty- 
four cases showing increased or stationary 
tliymic shadows were again examined roent- 
genologically at the age of six weeks. Of this 
number about one-third showed increase, one- 
third showed decrease, and one-third showed 
no change. At six months, of six infants 
showing increase in the thymic shadow, 50 
per cent showed decrease, 33 per cent a con- 
tinued increase, and 17 per cent no change. 
Rone of these infants at any time showed di- 


rect sy'mptoms indicating the presence of an 
enlarged thy'mic gland, nor did any' of these 
cases receive X-ray or radium therapy to re- 
duce the size of the gland. 

J. N. Axe, M.D. 


THE TONSILS 

Roentgen Therapy of Tonsils. G. Schulte. 
Fortschr. Rontgenstr., 1930, XLII, 120-122. 
Abstracted in Zentralbl. f. d. ges. Radiol., 
Dec. 12, 1930, IX, 610. 

The author treated 257 cases, 132 of which 
were children varying in age from two to 
fourteen, and 125 adults. One hundred sixtv- 
nine of the 257 had good results, 12 were im- 
proved, 8 unimproved, and 40 unknown. 
Twenty'-eight were still under treatment. Ex- 
clusive of the last two groups 90 per cent 
were cured, 6 per cent improved, and 4 per 
cent unimproved. The cases were all of the 
bilateral chronic inflammatory type. The 
tonsillar region on each side was treated, the 
tube angling upward. 

One-third H.E.D. was given in children, 
using an F.S.D. 30 cm., 140 K.V., 4 mm. 
Al, fields 6X8 cm., and H.E.D.. with 
210 K.V., 1 mm. Cu, plus 1 mm. Al in 
adults. The same treatment was repeated in 
four weeks and if necessary again in eight 
weeks. Most of the patients had suffered 
from repeated sore throat, 90 per cent being 
free of this complaint after treatment. 

H. C. OcH.sxEK, hl.D. 


TUBERCULOSIS (DIAGNOSIS) 

Is Bronchoscopy Indicated in Tubercu- 
losis? Louis H. Clerf. Jour. Am. Med. 
Assn., July 11, 1931, XCVII, 87-90. 

With the general acceptance of bronchos- 
copy' as an invaluable aid in the diagnosis of 
obscure pulmonary lesions and in the treat- 
ment of abscess in the lung, and bronchiecta- 
sis, the question is often asked. "Is bronchos- 
copy indicated in tuberculosis?” 

In the treatment of uncomplicated pulmo- 
nary tuberculosis, bronchoscopy is not indi- 
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cated. Its value in tuberculosis is limited 
largely to diagnosis, although ' certain cases 
may be benefited by. treatment. Symptoms un- 
explained by routine methods were, in indi- 
vidual cases quoted, cleared up by bronchos- 
copy. 

Unsuspected pulmonary tuberculosis in pul- 
monary abscess, suspected bronchial foreign 
body, and asthma were discovered. Tuberculo- 
sis of the tracheal or bronchial walls is ex- 
ceedingly rare, one case being reported as 
found by bronchoscopy. Hemoptysis is not 
uncommon in cancer of the bronchus and in 
bronchiectasis. The occurrence of hemoptysis 
contributes more often to an erroneous diag- 
nosis of tuberculosis than any other sign or 
symptom. Obscure hemoptysis should be an 
indication for bronchoscopy. 

C. G. Sutherland, AI.D. 


A Case of Chronic Miliary Pulmonary 
Tuberculosis. M.-E. Meyers-Palgen. Jour. 
Beige Radiol., 1930, XIX, 41, 42. Abstracted 
in Zentralbl. f. d. ges. Radiol., Sept. 19, 1930, 
IX, 273. 

The author examined a SO-year-old man in 
whom pneumonoconiosis could be definitely ex- 
cluded. In the radiograph there were count- 
less miliar}^ shadows extending over both lung 
fields. There was no clinical evidence of 
activity. The author concludes that, as a result 
of an exceptional resistance of the patient’s 
organism, the entrance of tubercle bacilli into 
the circulatory channels was prevented. 

H. C. OCHSNER, M.D. 


Hilar Dance, Silent Deviation of the 
Trachea, and Inhibition of the Right Phrenic 
Nerve in a Case of Pulmonary Tuberculosis. 
Alejandro A. Raimondi, Ramon Pardal, and 
Egidio S. Mazzei. Prensa Med. Argentina, 
June 10, 1931, XVIII, 4-11. 

The authors present this case of pulmonar}^ 
tuberculosis because of the lesson it teaches. 
A man, 38 years old, without any symptoms 
whatsoever, had a sudden hemoptysis. Physi- 


cal and sputum examinations showed tubercu- 
losis. The radiograph was interesting in that 
it revealed the following; (1) A retractile tu- 
berculous sclerosis of the superior lobe of the 
right lung, with silent deviation of the trachea ; 
(2) inhibition of the right phrenic nen'e, as 
shown by paralysis of the right diaphragm, 
and (3) hilar dance — also known as hilar pul- 
sation. These three findings were seen on 
many radiographs. 

The hilar dance was studied by taking very 
rapid films and comparing them over milli- 
meter paper. The authors attribute the hilar 
dance to an arterial pulsation at the hilum. 
Pezzi and Silingardi were the first to describe 
this phenomenon and attributed it to insuffi- 
ciency of the pulmonaty valve, while Miranda 
Gallino and the authors attributed it to scler- 
osis of the vessels associated with pulmonary 
hypertension. This phenomenon is of impor- 
tance, because many' of the hilar shadows fre- 
quently attributed erroneously to adenopathy 
are essentially vascular shadows. 

N. G. Gonzalez, M.D. 


TUBERCULOSIS (THERAPY) 

The Carbion Treatment in Pulmonary 
Tuberculosis. Rodolfo A. Vaccarezza and 
Francisco Martinez. Semana Med., Dec. 18, 
1930, XXXVII, 1853-1877. 

Carbion is a suspension of very fine par- 
ticles of charcoal contained in a solution ot 
calcium chloride. From 0.2 to 1 c.c. is m- 
jected intravenously, and the patient is put o 
bed until the reaction subsides. This is re- 
peated every' ten days, the dose yatying ac- 
cording to the tolerance of the patient, and is 
continued for from six to eight months. X- 
ray' films are taken all along. 

Ten cases treated by the authors gave t e 
following clinical and radiological results; 
seven grew worse; three had hemoptysis and 
other complications during the treatment ; one 
showed no change, and two improved. le 
authors conclude that any similar substance 
either does not affect the patient or is inju- 
rious to him. 

N. G. Gonzalez, M.D. 
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TUMORS (DIAGNOSIS) 

Tumors of the Duodenal Bulb and Their 
Roentgenologic Diagnosis. I. G. Brdiczka. 
Rontgenpraxis, July IS, 1931, III, 625-629. 

Carcinomas of the duodenum are rare. 
They are supposed to originate from hetero- 
topic gastric mucosa or from the epithe- 
lium of the duodenal papilla. Myomas, fibro- 
myomas, and fibrosarcomas have been found 
in the duodenal bulbus; the occurrence of li- 
pomas, tuberculomas, and hemangiomas has 
also been described. Three cases with tumors 
of the duodenal bulb are presented. 

The first case had a large filling defect in 
the pyloric region and was diagnosed roent- 
genologically as a pyloric carcinoma. Explo- 
ration showed a large, fixed, inoperable tumor 
in the antrum of the stomach. At autops}^ a 
large ulcerating carcinoma was found in the 
duodenal cap, which infiltrated the entire wall 
of it. The incorrect roentgenologic diagnosis 
is e.xplainable by compression of the antrum 
by the large tumor originating in the duode- 
num just above die pylorus. 

The second case showed a large filling de- 
fect in the greater curvature side of the duo- 
denal cap. which apparently corresponded to a 
palpable tumor. The mass was fixed to the 
duodenal bulb. At operation, a well circum- 
scribed tumor was=removed, which originated 
from the wall of the duodenal cap. Micro- 
scopic examination showed it to be a fibromy- 
oma. Roentgenologically, a diagnosis between 
a tumor originating in the duodenum and 
one Only fixed to the duodenum could not be 
made. 

The third case showed several round filling 
defects, the size of a hazelnut, in the duodenal 
oap. These defects were very^ plain when ex- 
ternal pressure was applied. A polyposis or 
multiple myomas were mainly considered, but 
a polypoid carcinoma could not be excluded. 

It is in most cases possible to decide if a 
tumor leading to a deformity of the duodenal 
bulb is extrinsic or intrinsic. A definite differ- 
'-■nlial diagnosis between benigpi and malignant 
tumors cannot be made roentgenologically. 

H. \V. Hei-ke, M.D. 


Neuroma of the Mediastinum. Juan Jose 
Beretervide, Juan Mariano Fazio, and Juan 
B. Cardenau. Prensa Med. Argentina, June 
10, 1931, XVIII, 41-46. 

Herein the authors present an interesting 
case of a large neuroma of the posterior medi- 
astinum in a man 39 years old. In 1923, when 
first seen, his symptoms were chronic cough, 
with expectoration of blood-tinged sputum, 
and, under the right breast, a severe pain 
which would be present for a few days and 
then disappear for months, only to recur again. 
He continued this way until 1928, when he 
had a very severe attack of pain. Physical ex- 
amination revealed a mass in the right lung, 
a radiograph confirming the findings. A diag- 
nosis of hydatid cyst was made and an opera- 
tion performed. On finding a solid mass, noth- 
ing was removed. 

Two years later, a second radiograph was 
made, and the mass was larger than it had pre- 
viously been, and presented a typical picture 
of neuroma of the mediastinum as described 
by Leuk — oval in shape, homogeneous, unilat- 
eral, the mass implanted over the posterior 
mediastinum. With these findings and by ex- 
clusion, the authors decided on the diagnosis 
of ganglioneuroma of the posterior mediasti- 
num. 

N. G. Gonzalez, M.D. 


TUMORS (THERAPY) 

Adenoma of the Bronchus. R. Kramer. 
Ann. Otol., Rhinol. and Larymgol., Septem- 
ber, 1930, XXXIX, 689-695. (Reprinted by 
permission from Cancer Review, 1931, VI, 
323.) 

The author found only five cases in the 
available literature, and adds two of his own. 
Bronchial adenoma arises in the ducts of the 
mucous glands, which should be removed endo- 
scopically, or treated b\' radium implantation 
or diathermocoagulation or a combination of 
these methods. 

F. Cavers, D.Sc., M.R.C.S. 


Chondrosarcoma of the Tibia of a Guinea 
Pig, Following Roentgen Irradiation. M. 
Liidin. Schweiz, med. Wchnschr., 1930. I 
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162. Abstracted in Zentralbl. f. d. ges. 
Radiol., Sept. 19, 1930, IX, 249. 

After daily irradiation over a period of 
months, there developed in the tibia of a 
guinea pig a thickening of the cortex, with an 
accompanying joint contracture. The radio- 
graph demonstrated a high grade destructive 
process involving the bone tissue. Micro- 
scopic section showed the picture of chondro- 
sarcoma. 

H. C. OCHSNER. M.D. 


The Roentgen Treatment of Mediastinal 
Tumors. A. U. Desjardins. Rontgenpraxis, 
July 15, 1931, III, 657-665. 

The mediastinal tumors offer many difficul- 
ties in diagnosis and therapy. A roentgen ex- 
amination can demonstrate the extent but not 
the microscopic character of such lesions. A 
biopsy -is of great help when the tumor has 
metastasized into palpable lymph nodes. Ir- 
radiation therapy can furnish very valuable 
assistance in the differential diagnosis of medi- 
astinal tumors. If they consist mostly of 
lymphatic cells, they will regress rapidly. 
Mediastinal tumors of other nature (carcino- 
mas, sarcomas, except lymphosarcomas) are 
much more resistant to rays. This different 
behavior differentiates the first group (lym- 
phoblastomas) ver)' easily. Only inflamma- 
tory processes might react similarly. 

The prognosis in the group of mediastinal 
tumors, which includes Hodgkin’s disease, 
lymphatic leukemia, and lymphosarcoma, is 
still hopeless in practically all cases. The av- 
erage duration of life without systematic 
treatment is about two and one-half years. An 
intelligent course of treatment usually leads to 
considerable improvement over some months, 
or even )'ears. Dyspnea, cough, congestion, 
dilatation of the superficial veins, and hydro- 
thorax often disappear after roentgen irradia- 
tion, and the general condition of the patient 
improves correspondingly, the rapidity of im- 
provement being characteristic of these tu- 
mors. The results of the treatment depend on 
the extent, the duration, and the localization 
of the disease. Some advanced cases can he 
benefited considerably. If the disease is dis- 


covered in an early stage, the chances of con- 
trolling it for a longer time are considerably 
better. 

The case of a 27-year-old woman is de- 
scribed, being diagnosed as Hodgkin’s disease, 
in 1921 (biopsy). She had X-ray treatments 
at that time. In 1927, a recurrence took place, 
which, however, reacted favorably again to ir- 
radiation. At present, the patient is symptom- 
less. 

Irradiation therapy in epithelial new- 
growths in the mediastinum shows much 
slower and not so lasting results. 

H. W. Hefke, M.D. 


Calcification of a Suprasellar Tumor 
Causing Frohlich’s Syndrome which had 
been Irradiated Eighteen Years Previously. 
Angelo Santoro. Archivio di Radiologia, 
March and April, 1931, VII, 185-192. 

The author reports a case of Frohlich’s syn- 
drome in a patient with a suprasellar tumor. 
X-ray treatment over a period of eighteen 
years resulted in calcification of the tumor and 
marked remission of symptoms. The author 
emphasizes the value of roentgenotherapy in 
this disease. 

E. T. Leddy, M.D. 


The Weight Curve as a Prognostic Sign 
in the Treatment of Malignant Tumors. 
Adolf Zuppinger. Rontgenpraxis, July 15, 
1931, III, 665-669. 

Examination and the critical evaluation of 
the subjective symptoms of the patient give 
a fair picture of the condition of a patient 
with a malignant tumor. The weight curve is 
of great value as a fairly dependable objective 
criterion. During the time of the protracted 
fractionated irradiation, the weight decreases 
generally, depending on the initial general 
condition and the severity of the reaction. 
Especially in cases in ivhich the phao'ux is in 
the course of the rays, the loss of weight is 
often very marked (radio-epithelitis), from 5 
to 10 kilograms not being unusual. In favor- 
able cases the weight increases rapidly after 
the reaction has subsided until it reaches the 
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initial point and rises from there gradually 
to about the normal level of the patient. If 
the tumor has not been destroyed completely, 
the weight level at admission is usually not 
reached again ; renewed activity is plainly seen 
on the curve by a decrease. If distant me- 
tastases are present, the weight increases for 
a while, but afterwards gradually drops. 

Several histories with corresponding weight 
curves are given to illustrate the value of ob- 
senlng and charting the weight. The curve 
represents, especially in patients with malig- 
nant tumors, fairly accurately and easil}' the 
general condition of the patient and is of great 
help for the prognosis. Of course, one must 
remember that heavjf work, intercurrent dis- 
eases, psychic influences, etc., ma)' change the 
weight curve independent of the course of the 
malignant disease. 

H. W. Hefke, M.D. 


ULCERS (ETIOLOGY) 

The Etiology of Gastric and Duodenal 
Ulcers: A Large Section Histologic Study 
of Local Blood Vessel Changes in Post- 
mortem Specimens (Preliminary Report). 
C. Bryant Schutz. Jour. Am. Med. Assn., 
June 27, 1931, XCVI, 2182-2185. 

The experimental evidence in most theories 
concerning the etiology^ of gastric and duode- 
nal ulcers agrees in one fundamental respect ; 

the direct cause of ulcer is arterial ob- 
struction. 

From the histologic standpoint this theory' 
of arterial obstruction has met considerable 
objection. A study was made of thirty fresh 
autopsy specimens of ulcer. In every one of 
the thirty specimens arterial obstructive le- 
sions were found in the ulcer region. Obstruc- 
tion of an artery was not found in any of the 
more normal portions of the stomach and 
duodenum. 

The author’s conclusions were as follows : 
Ulcers of the stomach and duodenum arc 
the direct result of infarction, due to any dis- 
ease or mechanism which causes arterial oc- 
Uusion. (2) Once the ulcer is formed, its 
subsequent course is determined by secondary 


arterial changes. (3) The ulcer progresses 
largely' as a result of the formation of small 
infarcts produced by' secondary' closure of cap- 
illaries in the floor of the ulcer. (4) In the 
majority of patients with ulcer, lesions capa- 
ble of producing emboli, evidence of obliterat- 
ing arterial disease, or infarction are found in 
other organs of the body. 

C. G. Sutherland, M.D. 


The Local Radiologic Signs of the Stages 
of Development of Duodenal Ulcer. Gius- 
eppe Martinotti. Minerva Medica, 1931. 

The duodenal bulb is that segment of the di- 
gestive tract between the pydoric ring and the 
descending portion of the duodenum. It pre- 
sents a base, an apex (fixed in most of the 
cases), and four walls. The two lateral walls 
are improperly' called the margins or curva- 
tures. The bulb is the preferred location for 
the ulcer, which is, as a rule, single ; multiple 
duodenal ulcers are very rare. 

The purpose of this work is to describe the 
roentgenologic deformities of the duodenal 
bulb induced by ulcer, the X-ray sy'mptomatol- 
ogy' of duodenal ulcer vary'ing according to its 
location and stage of development. 

Location of the Duodenal Ulcer . — The au- 
thor thinks that the designation of duodenal 
ulcer as an ulcer of the walls, or of the cur- 
vature is insufficient ; he proposes the follow- 
ing classification; 

(1) Ulcer of the base: juxtapyloric, close 
to the pylorus. 

(2) Ulcer of the base: parapyloric, at the 
periphery of the base. 

(3) Ulcer of the middle portion of the 
walls : located in the middle or central portion 
of the anterior and posterior wall. 

(4) Ulcer of the lateral portion of the 
walls: located in the middle and lateral por- 
tion of the anterior and posterior wall or in 
the middle portion of the margins. 

(5) Ulcer of the distal portion of the walls. 

There are three stages in the development 

of duodenal ulcer as observed roentgeno- 
graphically: fl ) The initial ulcer; (2) the ul- 
cer with extensive areas of sclerosis and scar- 
ring, and (3) end-results of the sclerosis. 
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First Stage.— Thu X-ray sign is the niche. 
This has the shape of a nail-head or a star, if 
the ulcer is on an anterior or posterior wall, 
and a niche in profile, if it is on the lateral 
wall. The nail-head niche may show better 
when the bulb is empty. Sometimes the ulcer 
of the walls shows like a clear area in the 
shadow of the bulb, as if the niche contained 
air instead of barium. The niche of the lateral 
walls is very rare compared to those of the an- 
terior and posterior walls. 

The author does not think the swallow-tail 
niche of Akerlund reliable as a direct sign of 
ulcer, as it can be imitated by a localized hj'- 
potonus of a segment of the wall when the 
surrounding parts are sclerosed by secondary 
chronic infiltrating processes, due to periduo- 
denitis. In this first stage the bulb is, as a rule, 
ectatic. 

Second Stage . — The sclerosis of the wall, 
which has already begun in the first stage, be- 
comes more severe and gives origin to char- 
acteristic deformities of the bulb. 

The sclerotic retraction of the walls and the 
healing of the ulcer do not always go hand in 
hand. The second is difficult to follow, since 
it is not easy to say when the niche is defi- 
nitely closed and the ulcer covered with epi- 
thelium. The sclerotic retraction of the walls 
can be seen by the X-ray after a certain 
period. 

The consequences of the sclerosis are: Ri- 
gidity of the wall which carries the ulcer; 
disappearance of the angle between the wall 
and the base; gradual retraction of the most 
mobile and closest portion of the remaining 
walls towards the ulcerated area. 

The X-ray Signs. — (1) Eccentricity of the 
bulb in relation to the pylorus — this sign has 
no value if it is alone, as it can be given by a 
congenital deformity or pericholecystic adhe- 
sions. 

(2) Rigidity of the lesser curvature — com- 
pression of the bulb in this stage shows that 
the duodenal rugse run toward a point on the 
lesser curvature where the ulcer is located. 

(3) Formation of an incisura on the non- 
sclerosed wall. Some think that the notch is 
due to spasm, some to scarring. 

(4) Formation of pouches. Following the 
deepening of the incisura there develop two 


pouches on the opposite side of the ulcer. In 
the ulcer of the middle part of the wall, the 
two pouches have the same size and the bulb 
appears as cut in two. In the basal ju.xtapy- 
loric ulcer and in the distal parietal ulcer there 
is only one chamber. The bulb takes the ap- 
pearance of a torch in the first, of a funnel in 
the second. In this second stage the niche may 
persist as expression of the ulcer or of the 
scar. 

Third Stage . — The sclerosis has gone be- 
yond the territory of the ulcer and will change 
that part of the bulb into a narrow rigid canal. 
On the other hand, the pressure of the food 
tends to enlarge the chambers, which assume 
the appearance of pseudo-diverticula. In this 
third stage the author distinguishes six varie- 
ties of bulb: 

(1) A rigid canal with diverticula (from 
the basal juxtapyloric ulcer). 

(2) A rigid canal with only one basal di- 
verticulum (from the basal parapyloric ulcer, 
the diverticulum being opposite the side of the 
ulcer). 

(3) A rigid canal with two diverticula at 
the base, and symmetric, one on the right and 
one on the left (of the parietal ulcer in the 
middle portion). 

(4) A rigid canal with two diverticula on 
the same side (from the parietal lateral ulcer 
of the middle portion). 

(5) A very short rigid canal, wider to- 
wards the base (from the .parietal distal 
ulcer). 

(6) A rigid canal with multiple diver- 
ticula, symmetric or not. 

Steps in the transition between the first and 
second stages exist ; the most typical is the one 
which gives the appearance of a Mexican hat 
(sombrero) — the top is the niche and the 
wings are the basal chambers. 

From the examination of the different 
forms of transition, one could say that the 
spastic incisura gradual!}' blends into the per- 
manent retraction of one of the walls. This 
explains why the deformity of the second 
stage cannot always be found by the surgeon. 

The author believes that the direct signs of 
duodenal ulcer develop in definite sequence in 
keeping with the stage of the ulcer. He pro- 
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poses the following classification of the radi- 
ologic signs: 

First Stage . — Initial ulcer with or without 
early sclerosis of the wall: (1) Niche of 
Haudek; (2) nail-head niche, and (3) star- 
like niche. 

Second Stage . — Ulcer with definite areas of 
sclerosis: (1) Rigidity of the wall; (2) 
eccentricity of the bulb; (3) incisura, and (4) 
chambers. 

Third Stage . — Results of sclerosis : Rigid 
canal with or without diverticula. 

The signs are constant in the first and third 
stages, but are variable in the second stage 
when the niche has disappeared and the de- 
formities are not yet firmly established. 

These variable X-ray images are the result 
of the rapid passage of the opaque meal 
through the chambers of the bulb, and are sec- 
ondary to the gastric hj^permobility which is 
almost always present in this second stage. 
Often in the second stage one observes, at the 
beginning of the examination, a microbulb 
with a rapidly changing shape, due to the hy- 
pertonus and hyperkinesis of the bulb. After 
a while, however, the bulb increases in size 
and is completely filled, due to the hypotonus 
and hypokinesis which follow the previous 
state. Therefore, when a microbulb or one 
which changes shape very rapidly is observed, 
and there is doubt of this being the manifesta- 
tion of an ulcer in the second stage, or a re- 
flex spastic syndrome from diseased appendix 
or gall bladder. one must w'ait or give anti- 
spastic drugs until a completely filled bulb can 
be shown. This so-called spastic-ulcerative 
S3ndrome is an expression of the second stage 
oi the ulcer, but without other co-existing 
signs is not of diagnostic value. 

_ The author warns against the pseudo-bulb 
in which neighboring segments of the de- 
foniicd bulb may take the appearance of a 
normal one, and cause the lesion to be over- 
looked. 

E. T. Leddy, IM.D. 

V. Witting, M.D. 

ULCERS (PERFORATING) 

Closed Perforating Ulcer Manifesting It- 
self by Subhepatic Gas Bubble. Folke 


Knutsson. Acta Radiol., 1931, XII, Fasc. 2, 
pp, 157-163. 

Free gas may be demonstrated uiider the 
diaphragm in over one-half of all cases of 
perforating, duodenal, or gastric ulcer. In a 
small percentage of additional cases a collec- 
tion of gas occurs under the liver, while none 
is demonstrable above. Such a collection must 
be distinguished from normal meteoric gas in 
the digestive tract. This can be accomplished 
(1) when no other gas shadows are seen in 
the right hy'pochondrium or (2) when there 
is enough gas in the adjacent bowel to def- 
initely' establish it as outside the digestive 
tract. Two cases are described and the radi- 
ographs reproduced in which this sign is pres- 
ent. In one, the gas shadow was projected 
over the gall bladder in such a manner as to 
lead to the mistaken diagnosis of cholesterin 
stone. 

M. J. Geyman, M.D. 


ULTRA-VIOLET LIGHT 

Ultra-violet Point Radiation in Produc- 
tion of Developmental Abnormalities in the 
Chick Embryo. Marie A. Hinrichs. Proc. 
Soc. Exper. Biol, and Med., June, 1931, 
XXVIII, 1059, 1060. 

The author exposed various regions of de- 
veloping chick embry'os to ultra-violet point 
radiation, the type of effect obtained depend- 
ing on the dosage and the age of the embryo. 

The results obtained when the developing 
cy'e was irradiated were as follows : ( 1 ) In- 
hibition of the rate of development as com- 
pared with the unradiated eye; (2) killing of 
lens tissue; (3) stimulation of the rate of 
pigment formation in the optic cup. Short ex- 
posures of the fore-brain of a 2-day embryo 
produced lateral overgrowth on the exposed 
side. No such effect was obtained in the hind- 
brain. Longer exposures produced a coagu- 
lation of brain tissue. 

Moderate exposures of the heart produced a 
slowing of the rate of Iieat and a loss of con- 
tractility of the exposed region on subsequent 
incubation. A 45-second exposure of the base 
of the aortic arches resulted in atrophy of the 
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exposed portions of the arches and of the por- 
tions of tlie body supplied b)' them. On the 
unradiated side, the arches and the vessels 
were distended and larger than normal. 

The developing tail and limb buds Avere 
relatively non-susceptible to moderate doses, 
but a 90-second exposure produced a coagu- 
lation of tissue in the hind limb of a 2-day 
chick. 

J. N. Ake, M.D. 


on the location of the point of the quartz rod 
on the heart. Tachycardia and brad.ycardia 
were observed in eleven cases, arn-thraias 
were produced in ten hearts, and the direction 
of the beat was completely reversed in five 
cases. 

J. N. Anie, M.D. 


NOT OTHERWISE CLASSIFIED 


Influence of Ultra-violet Rays on the 
Vegetative Nervous System and Hypothesis 
on the Mechanism of Their General Action. 
Gastone Torelli. Radiol. Medica, October, 
1930, XVII, 1156-1179. 

Experiments performed on forty subjects 
have shown that the human body responds to 
ultra-violet rays b}' an increase in tone of the 
predominant neurovegetative system. In vago- 
tonic subjects, this increase lasts from thirty 
to forty-five minutes, while sympathicotonic 
subjects present also a second phase character- 
ized by an increase in vagotony. 

These observations led the author to for- 
mulate the theorj' that ultra-violet rays, by 
penetrating as far as the surface of the derma, 
injure some of the cells bj' photo-electric ac- 
tion. The absorption of the products of dis- 
integration and altered cellular metabolism 
into the blood stream would be influenced by 
a vagotonic reflection, caused by direct stimula- 
tion of the last ramifications of the sensitive 
nerves reached by ultra-violet radiation. This 
would result in a mild proteinic shock. 

L. Makinelli. 


Ultra-violet Point Radiation in the Pro- 
duction of Arrythmias in the Heart of the 
Chick Embryo. Marie A. Hinrichs and 
George Warrick. Proc. Soc. Exper, Biol, 
and Med., June, 1931, XXVIir, 10S7, 1058. 

The hearts of twenty-six chick embrj'os 
were exposed to ultra-violet point radiation by 
the authors, who observed that in ever)- case 
it was possible to modify the rate of beat or 
its rhythm, depending on the dosage used and 


The Value of Fluoroscopy. Claude 
Moore. Virginia Med. Monthly, December, 
1930, LVII, 576. 

A comparison bettveen European technic, 
which is 90 per cent fluoroscopy, and Ameri- 
can technic, where fluoroscopy is becoming 
less and less popular, is made. It is the au- 
thor's belief tJiat American roentgenologists 
do not recognize the value of careful and 
routine fluoroscopy, the diagnostic possibil- 
ities of which are almost as unlimited as the 
diagnosis by means of films. Fluoroscopy 
reaches its greatest usefulness in gastra-intes- 
tinal disease, in which the opaque meal should 
be watched through the entire tract, though in 
many other conditions its value is apparently 
not recognized, or ignored. 

W. W. W.ATKINS, M.D. 


Ions of the Air as a Biologic and Ther- 
apeutic Factor. Carlos Heuser. Semana 
Med., Dec. 18, 1930, XXXVII, 1933, 1934. 

This article is more or less based on the 
work of Dessauer, Happel, and Strassburger, 
who experimented for ten years on the ions 
of the air. They concluded that there ivere 
other factors, outside of climate, humidity, at- 
mospheric pressure, etc., which acted on the 
functions of animals and plants, the most im- 
portant of which were the ions in the air. 
They stated that all the elements composing 
the air Avere formed by ions which carried an 
electric charge. 

Happel has proved in his e.xperiments that 
the action of negaUVe and positiA'e ions is dif- 
ferent. the former causing a feeling of 
malaise, the latter, stimulation. Furthermore, 
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he states that in rheumatic persons negative 
ions produce an improvement and sometimes 
a cure. Strassburger has been able to pro- 
duce a decrease in blood pressure in hyper- 
tension cases. The author concludes that time 
will determine the adaptability of this method 
of treatment which at present is not well ac- 
cepted. 

N. G. Gonzalez, M.D. 


Notes on the Technic of X-ray Control in 
the Operating Room. Emanuel W. Ben- 
jamin. Jour. Urology, February, 1931, 
XXV, 165. 

In from 25 to 50 per cent of the cases 
checked by the X-ray control film was there 
incomplete removal of renal calculi. These 
figures represent incomplete removal b}’’ 
skilled, competent surgeons. Both fragments 
and stones, measuring 1.5 cm. in diameter, had 
been overlooked. Particularly does this error 
occur in cases of multiple or dendritic calculi. 

The present method of roentgen control is 
not infallible, yet is of a distinct advantage. 
Interpretation and differentiation pla}’^ a major 
role. Blood clots, coagulated tissue fluids, and 
overlapping detached soft tissues may prove 
troublesome. The greatest single factor in the 
failure of this method is the incomplete mobili- 
zation of the kidney, so that the film does not 
completely cover the organ. 

In 1929, laches designed and constructed a 
special small cassette measuring 3^ X 
inches, with an aluminum cover, containing a 
double intensifying screen. The exposure time 
is reduced to one-tenth of what it was with the 
use of ordinarr- films. Clear, sharp pictures 
ure obtained. The cassette is firm and does 
not buckle, and is easily and readily re-loaded. 
The films are read while wet before an il- 
luminating box. The X-ray exposure is made 
ui front of the patient, and the time is about 
half a second or less, at a distance of 
from 12 to 19 inches. Guide needles are in- 
serted into the exposed organ by the surgeon. 
Tile loaded cassette is then dropped into a 
.sterile rubber bag, the inside of which has 
been first carefully wiped dry. and the cas- 
sette is then tucked in behind the kidney. 


great care being taken to cover that part of 
the kidney under suspicion. Either side of 
the cassette may be used against the kidney. 
The surgeon directl}- behind the patient aids 
the radiologist in guiding the X-ray beam. 
This procedure eliminates possible contamina- 
tion of the operative field. 

Davis H. Pardoll, M.D. 


Calcified Cysticerci in the Human Body. 
Josef Toth. Rbntgenpraxis, March 1, 1931, 
III, 229. 

Calcified cysticerci in roentgenograms have 
been reported in a few instances. The picture 
is so characteristic that the diagnosis is easy. 
One finds multiple, spindle-like areas of calcifi- 
cation in muscles and subcutaneous tissue, 
the length of which is from 5 to 9 millimeters. 
Most cases are diagnosed only accidentally, as 
the patient has no clinical symptoms. 

H. W. Hefke, M.D. 


The Value of X-ray Diagnosis in Medico- 
legal Cases. A. Howard Pirie. Brit. Med. 
Jour., Nov. 1, 1930, 11, 722-724. 

It requires an expert not only to make the 
roentgenogram, but also one to interpret it. 
It is important to have a thorough knowledge 
of the formation of callus. Certain bones, 
such as the tibia, femur, ulna, and radius, 
form much callus, while the bones of the 
skull usually show no callus after fracture. 

Examples are cited of the rare epiphysis 
at the proximal end of the second metacarpal 
bone, and of the epiphysis which occurs at 
the outer end of the acromion, both of which 
may be mistaken for fracture. They are, 
however, bilateral. 

The importance of knowing the rare bones 
of the foot and wrist in order to be able to 
differentiate them from fractured pieces is 
stressed. Such bones are the os trigonum, 
the os peroneum, the extranavicular, the tibialc 
externum and others. 

In the perfect examination for fractured 
ribs, it is necessary to have three sets of 
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stereoscopies — one anteroposterior, one at half 
left, and one at half right position. 

The fact that the patella may develop in 
several parts, simulating fracture, must be 
recognized — the normal anatomy and also the 
normal variations must be known. 

The technic for routine examination of the 
skull for fracture is given as stereoscopic left, 
stereoscopic right, anteroposterior, post-ante- 
rior — six views in all. Fractures of the base of 
the skull are rarely seen by X-ray examination. 

Wallace D. Mackenzie, M.D. 


that Wilson, MacCarty, and Broders have en- 
lightened us greatly with regard to histologic 
character of the cell in relation to maiignanc}-. 
It is probable that the more severe forms of 
cancer and the development of cancer in cer- 
tain tissues is due to increased susceptibility. 
Perhaps the development of cancer, as well as 
its degree of malignancy, is attributable to the 
diminished activity of immunizing processes 
rather than to the nature of the activating 
agent. 

F. B. Mandeville, M.D. 


Phleboliths in the Spleen. Th. Barsony 
and O. Schiitz. Rdntgenpraxis, Jan. 15, 
1931, III, 68. 

Multiple small and round shadows of calci- 
fications have been described fairly often in 
the spleen. Barsony considered them to be 
phleboliths; other authors, however, have ex- 
pressed their doubt about this explanation and 
called them calcified miliary tubercles (Cour- 
tin, Duken, and Assmann). To clear this 
doubt, the authors examined 180 spleens 
roentgenologically from autopsy material and 
found calcium shadows in seven cases. In the 
spleens examined from patients under fifty 
years of age, no calcification could be found; 
of the seven positive cases, six belonged to the 
age group of sixty to seventy-five. The calci- 
fied nodes were examined microscopicallj’ and 
found to be phleboliths. The miliary calcifica- 
tion of the spleen, as found during the exami- 
nation of patients, corresponds to the picture 
described above, and can best be explained by 
the occurrence of phleboliths. 

H. W. Hefke, M.D. 


Susceptibility to Cancer. William J. 
Mayo. Ann. Surg., January, 1931, XCIII, 
16. 

According to the author, investigation of 
the various theories of the causation of can- 
cer shows that the one provocative agent 
which remains unchallenged is chronic irrita- 
tion He reviews briefly the illustrations com- 
monly used to prove this point. He states 


A Quantitative X-ray Analysis of the 
Structure of Potassium Dihydrogen Phos- 
phate. J. West. Ztsehr. {. Krist., 1930, 
LXXIV, 306 (in English). 

A quantitative study of KHoPOi, based on 
ionization spectrometer measurements and 
powder photographs, yielded experimental 
atom F curves for K, P, and 0. Parameters 
were determined directly by double Fourier 
analysis. The structure deduced agrees with 
that of Hendricks (Chem. Abs., XXI, 3777) 
except that the PO< group is found to be tet- 
rahedral and the K atoms are equidistant from 
the surrounding O atoms. Probable positions 
for the H atoms are suggested. A method of 
determining the extinction coefficient of sin- 
gle cr>'stals of high symmetr)' is described. 

Chemical Abstracts. 


Electrology ; The Rays of Death and the 
Rays of Peace. Carlos Heuser. Semana 
M6d., May 14, 1931, XXXVII, 1334-1336. 

The writer is looking forward to the future, 
basing his statements on the discoveries up to 
the present time. He believes that the rays 
of death will soon become a reality, and to 
prove his theorj' he presents some of his ex- 
periments. Fie has been working with short 
waves — from 8 to 10 meters — on animals, such 
as rats and rabbits, putting them at about 20 
millimeters distance between the two poles, 
and finds that thej’ die from rise in tempera- 
ture. If the head of the animal is within the 
action of the rays, death occurs instantly. 
Men working on this type of c.xperiment often 
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develop intense headaches, vomiting, insomnia, 
nervousness, and generalized pain. In women, 
it inhibits menstruation and produces endo- 
crine disturbances. Dr. Schlihagen, of Jena, 
with whom the author has worked, believes that 
different wave lengths are applicable to dif- 
ferent diseases ; for instance, that of 16 meters 
for cancer ceils, that of 8 meters for Koch’s 
bacillus, that of 20 meters for general 
paralysis, and reports splendid results. He at- 
tributes this action to the following : ( 1 ) Rise 
in temperature, and (2) colloidal action and 
ionic movements in the cells. If such rays act 
in that manner, they can be applied in such a 
way that they can kill. 

By the rays of peace, he means the immo- 
bilization of an arm}' by means of distant 
rays. This is accomplished by means of aero- 
planes causing explosion through short waves, 
rendering the men unconscious and causing 
severe headaches among them. The action and 
laws of cosmic rays are not known yet, but 
soon will be, this writer claims. 

N. G. Gonzalez, M.D. 


A Treatment Lamp for Light Therapy: 
Kandem Arc Light Sun. W. Mathiesen. 
Strahlentherapie, 1930, XXXVIII, 361. 

A new type of carbon arc light is described 
operating at from 110 to 120 volts between the 
carbons which are burning in a metal cylinder. 
Data on current characteristics, spectral emis- 
sion, and on the er}'thema effect are also 
given. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgen Examination of the Male Gon- 
orrheal Urethra. Z. J. Rotstein and Z. V. 
Chaskina. Rontgenpraxis, Oct. 1, 1930, II, 
885. 


Roentgenography of the male urethra may 
l>e of considerable help in gonorrheal diseases 
^r their sequels. The technic is simple. After 
emptying the bladder completely the patient 
iics on his back, slightly rotated towards the 
left. The right leg must be flexed and ab- 


ducted. A 25 per cent sterile solution of 
sodium bromide is injected in the stretched 
urethra, and a roentgenogram taken during the 
injection. Twenty-two patients were thus ex- 
amined. While the roentgen method is not 
necessary in all such cases, it helps to visualize 
the lesion and its extent, as well as the prog- 
ress and result of treatment. 

H. W. Hefke, M.D. 


Methods of Scientific High Frequency 
Treatment. H. Hubner. Strahlentherapie, 
1930, XXXVIII, 785. 

The author speaks in this article in defense 
of high frequency therapy which has been 
very much discredited by its use in quacker}'. 
He hopes that an objective and scientific study 
of the subject will lead to a rehabilitation of 
high frequency therapy in medicine. 

Ernst A. Pohle, M.D., Ph.D. 


Effective Fighting of Film Fires. A. 
Giebmanns. Strahlentherapie, 1930, 
XXXVIII, 196. 

The author describes briefly a film filing 
cabinet in which a sprinkler system has been 
incorporated. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of Liver on Kopro- and Uro- 
porphyrin. H. Schreus and C. Carrie. 
Strahlentherapie, 1931, XL, 340. 

Urine of a patient suffering from porphyri- 
nuria was concentrated and ground liver was 
added to a certain amount of it. This mi.x- 
ture was prepared for spectroscopic examina- 
tion. The method is described in detail. It 
appears that the property of normal liver to 
destroy koprophyrin is limited and not very 
pronounced. The decomposition by a certain 
amount of liver is proportional to the time 
during which it is effective. There is a def- 
inite difference between the effect upon 
koprophyrin and uroporphyrin. The destruc- 
tive principle does not tolerate boiling. It is 
still effective at a temperature of 50 or 60" 
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centigrade. Liver extracts do not show anj' ef- 
fect, while liver which has been placed in the 
digestive fluids of man still destroys porphyri- 
nuria in the urine. 

Ernst A. Pohle, M.D., Ph.D. 


The Radiation Department of the Wom- 
en’s Clinic at the University of Munich. 
Friedrich Voltz. Strahlentherapie, 1930, 
XXXVII, 199. 

The author discusses in detail the organiza- 
tion of the Radiation Therapy Department in 
the Doderlein Clinic at the University of Mu- 
nich. The article is well illustrated and gives 
the reader a good idea of the excellent facili- 
ties available there for the treatment of malig- 
nant diseases. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgen Cataract; Its Significance and 
Prevention. Max Cremer. Strahlentherapie. 
1930, XXXVI, 732. 

Since cataract has developed in patients fol- 
lowing exposure to X-rays or radium in the 
region of the eye, the author has constructed 
a protective device of gold with a thin glass 
cover. It is shaped so that it can rest on the 
sclera without touching the cornea. The de- 
vice was used in twenty-nine cases in whicli 
careful examination of the cornea by a cornea 
microscope did not reveal any erosions. A 
thickness of 1.3 mm. of gold corresponds to 
a lead protection of 2 centimeters. 

Ernst A. Pohle, M.D., Ph.D. 


Neurotrophic Disturbances of the Hand 
Associated with a Bite of a Cat or Colies’ 
Fracture. Henry Turner. Jour, Bone and 
Joint Surg., January, 1931, XIII, 161. 

It is well known that occasionally Colles’ 
fracture is followed by persistent pain, wast- 
ing and contracture of the soft parts, and 
marked decrease in the density of the bones 
of the forearm. 

The author believes that when these un- 
favorable conditions occur they are the result 
of injury of the interosseous nerve. He de- 


scribes three patients suffering from cat bites 
of the wrist. In two, the dorsal interosseous 
nerve seemed to be injured, and disability and 
marked bone rarefaction occurred similar to 
those seen in the type of Colles’ fracture re- 
ferred to above. In one, the nerve appeared 
to have escaped injury and in this case re- 
cover}'- was prompt and uneventful. 

Paul C. Hodges, M.D. 


What should the Practical Physician 
Know Concerning the Physics and the Biol- 
ogy of Rays? Friedrich Voltz, Miinch. 
med. Wchnschr., Jan. 2, 1931, LXXVIII, 14- 
17; Jan. 9, 1931, LXXVIII, 61-64. 

In setting down what he thinks the practical 
physician should know concerning the physi- 
cal and biological characteristics of rays, the 
author gives a general discussion on the nature 
of rays, their origin — faj natural and (b) 
artificial — and their effects. Specific phases 
of tire subject, such as the importance of 
rays in practical medicine, will be discussed 
in later articles of this series, he adds. 


The Radiometric Micro-analysis. Rudolf 
Ehrenberg. Handbucli d. biologisch, Ar- 
beitsmethoden, 1930, XV, 1703. 

The method which is described in this 
treatise aims to use the highly sensitive meas- 
urements of radio-activity for a micro-analy- 
sis of biologically important substances. Com- 
pared with other methods of micro-analysis, 
this one is rather simple, dependable, and void 
of subjective moments. If radio-active indi- 
cators (Thorium B, Thorium C, Radium D, 
and Radium E) are added to a salt of the ele- 
ment in question, which must be its isotope, a 
certain equilibrium between the element and 
its isotope takes place, which remains the 
same after any chemical changes. To the sub- 
stance in question, the radio-active indicator 
is added. Precipitation must fake place be- 
cause the principle of the method is the dis- 
tribution of the radio-active substance in the 
precipitate and the solution. The radio-activ- 
itj’ can be measured an electroscope or 
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electrometers. The special analytical methods 
for calcium, iron, potassium, sodium, sul- 
phates, phosphates, carbonates, etc., are de- 
scribed in detail. 

H. W. Hefke, M.D. 


The Dispersion of Light in Organic 
Bodies. J. Plotnikow. Strahlen'therapie, 
1931, XXXIX, 469. 

This is a brief discussion of the dispersion 
of light in organic compounds and an attempt 
to apply the conclusions on the design of bath- 
ing suits. The principle is to permit a 
thorough irradiation of the entire body. 

Eenst a. Pohle, M.D., Ph.D. 


The Effects of X-rays on the Bone Mar- 
row. L. Siciliano and C. Banci-Buonamici. 
Archivio di Radiologia, November-Decem- 
ber, 1930, VI, 1108. 

The authors studied the effects of X-raj's 
on the bone marrow, both b)' a review of the 
literature and by studies carried out on ani- 
mals. They applied doses ranging from a 
fraction of one to 18 H at var 3 dng intervals 
to different fields, and examined the bone 
marrow in smears and histologic preparations. 
Changes were found in that part of the bone 
marrow which was irradiated, and marked 
distant effects were noted in marrow that had 
been protected against radiation. The authors 
believe that an indirect effect is largelj" re- 
sponsible for the changes noted in the treat- 
ment of blood diseases. 

E. T. Leddy, M.D. 


The Value of X-ray Studies to the Pa- 
tient. Editorial. The Modem Hospital, 
June, 1931, XXXVI, 92. 

Tliis is a discussion of the value of the 
N-ray in diagnosis. Not onl\' must the radi- 
ologi.st be able to obtain clear films, but he 
must have the ability to interpret them and to 
attach to them a clinical significance. The 


physician on the case frequently relies to such 
a great extent upon the X-ray report in mak- 
ing his diagnosis tliat the patient’s life may de- 
pend upon the outcome. 

There is a contention that much of mysti- 
cism and of the dramatic is attadied to the 
X-ra}' specialist, and that, due to this, the pub- 
lic has been willing to consider an exorbitant 
fee as a necessity without questioning the rea- 
son for it. Eveiy private X-ray laboratorj'^ 
should endeavor to render to the public the 
best possible service at the least possible cost. 


Recent Observations Concerning X-ray 
Cataract in Man. Rohrschneider. Ztschr. f. 
Augenheilk., December, 1930, LXXIII, 97. 

X-ra}' cataract is described as a particular 
form of exogenic cataract. Comparison is 
made between it and other cataracts, especially 
glass-blower’s cataract. 


A More Accurate and More Extended 
Cosmic-ray Ionization-depth Curve, and the 
Present Evidence for Atom-building. Rob- 
ert A. Millikan and G. Harvey Cameron. 
Physical Rev., Feb. 1, 1931. XXXVII, 235. 

The authors continued their studies on the 
relation between cosmic-ray ionization and 
deptli in equivalent meters of water, in order 
(1) to give further proof of the theory that 
the cosmic raj’s have their origin in the for- 
mation of helium, oxygen, and silicon out of 
hvdrogen; and (2) to confirm and extend the 
ionization-depth cur\'e, as formerly reported, 
at both its upper and lower ends. 

From their results, the authors present evi 
dence that the absorption curve shows an un- 
mistakable banded structure, that the strong- 
est and most absorbable band of the cosmic 
radiation comes from the formation of heli- 
um, and that three more penetrating bands 
arc due to die formation of die other abun- 
dant elements of the oxygen, silicon, and iron 
groups. There also seems to exist sufficient 
evidence that the cosmic rays enter the earth’s 
atmosphere ns photons. The theory of the 
four observed bands being due to the forma- 
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tion of tliese elements is consistent with the 
observed cosmic-ray curve, which was consid- 
erably extended and made more accurate. 
The ionization values were obtained and con- 
firmed by measurements with a highly sensi- 
tive electrometer of special construction. 
They were made on top of Pike’s Peak and 
at vai'ious depths of two lakes (down to 262.5 
feet). The absorption coefficients obtained in 
this manner vary from 0.35 per meter of wa- 
ter at the top of Pike’s Peak, to 0.028 at the 
lowest depth of the lake. 

Otto Glasser, Ph.D. 


Sirocco Studies in Naples. Otto Kest- 
ner. Strahlentherapie, 1931, XXXIX, 391. 

The peculiar reactions of man to the siroc- 
co induced the author to study its physiology. 
He found that the skj' radiation during the 
presence of the sirocco is ver}' great. The 


blood pressure in the persons examined was 
definitely decreased and the air contained 
traces of nitric acid. 

Ernst A. Pohle, M.D., Ph.D. 


Radiological Examination as a Means of 
Diagnosis of Death. Mario Maine. La Ra- 
diologia Medina, May, 1930, XVII, 544. 

Of the different radiological means by 
which death may be diagnosed, the study of 
circulatory movements is certainly the most 
reliable. The author reviews the literature on 
the subject and criticizes the different meth- 
ods that have been used. He advises the in- 
jection of 1 c.c. of a 5 per cent solution of 
potassium iodide in the cephalic vein at the 
elbow. The persistency of the image of the 
A’ein after a reasonable time would unequi- 
vocally' confirm a diagnosis of death. 

L. Marinelli. 
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Radium Preparations Used bv the Phvsic.-il 
Laboratory of Radiiimhemmct, Stockholm.... .8.82 

Simon. Gfjirge (with Milligan, E. T. C.) 871 

Skinner, EL W. Diffraction of X-ravs in 

Liquids; Effect of Temperature....- .'. .862 

Smith, Eugene H. (with Fister, George M.).... 874 
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Snapper, I. Parathyroid Tumors in Reckling- 
hausen's Osteitis Fibrosa 852 

Special Report, Bulletin Hygiene. Medical 

Uses of Radium 883 

StAUB, H, (wi//l SCHERRER, P.) 860 

Ste\v.\rt, G. W. X-ray Diffraction in Water; 

The Nature of Molecular Association 860 

Sturm, Ernest (with AIurphy, James K, 

Helmer, O. xkl., and Claude, Albert) 861 

Tallaferro, F. (with Fernandez, U.) 878 

Tanaka, Shinsuke, Okuno, Genjiro, and 
Tsuji, Akira. X-ray Diffraction of Some 
Organic Substances in the Solid and Liquid 

States 859 

T.artakovskii, P. Polarization in Photo-electric 
Conductivity Arising from X-ray-excited 

Rock Salt .'. 858 

Taylor, John A. Two Unusual Cases of 

Perinephritic Abscess 879 

Thomas, Gilbert J., and Kinsella, Thomas 
J. Inflammatory Obstruction of the Ureter, 
Caused by Psoas Abscess, Secondary to 

Tuberculosis of the Spine 874 

Tomesku, Ion. Congenital Generalized Exos- 
toses 851 

Torelli, Gastone. Influence of Ultra-violet 
Raj's on the Vegetative Nervous System 
and Hypothesis on the Mechanism of Their 

General Action 894 

T6th, Josef. Calcified Cysticerci in the Human 

Body 895 

Towbin, V. L., and Jaun, R. I. A Contribution 
about Spina Bifida in the Region of the 
Dorsal Vertebra, and the Trophoneurosis 

Connected with It 884 

Trillat, J.-J. (with Doljanski, L., and du 

Noijy, Lecomte)— 867 

Tsuji, Akira (zvilh Tanaka, Shinsuke, and 

Okuno, Genjiro) 859 

Turner, Henry, Neurotrophic Disturbances of 
the Hand Associated with a Bite of a 
Cat or Colies’ Fracture 898 


Uber, Fred ^1. X-ray Absorption Coefficients of 
itiercury Vapor in the Region of its L-ab- 

sorption Discontinuities. 

Vaccarezza, Rodolfo A., and ^Iartinez, Fran- 
cisco. The Carbion Treatment in Pul- 
monary Tuberculosis 888 

Valoucii, Jf. A. The Wave Length and Struc- 
ture of the X-absorption Edge of Cobalt 861 

Valter, V. (zvith Saracea, T.) 819 

Velasco, !M. (zvith Palacios, J.) 

Velde, Gustav, and Schlofsnies, Walther. 

Calcification of the Pleura 864 

Venadle, j. M., and Flynt, 0. P. Bilateral 
Embryonal Carcinoma of the Testicle; Re- 
port of a Case 856 

Vollrath, R. E. Five Hundred Kilovolt 

Cathode Rays - 848 

Voltz, Friedrich. The Radiation Department of 
the Women’s Clinic at the University of 

Munich - 898 

Idem. What Should the Practical Physician 
Know Concerning the Physics and the Bi- 
ology of Rays? 898 

Warrick, George (zvith Hinrichs, JfARiE A.).... 894 
Watjen, j. The Histologic Evaluation of the 

Effect of Radiation on Carcinoma 882 

Weltz, G. a. Hyperplastic Gastritis 870 


West, J. A Quantitative X-ray Analysis of the 
Structure of Potassium Dihydrogen Phos- 

phate - - ^ 

W'ilhelm, Seymour F. Reflux Pelvic Lavage-.- 87z 
WoLLAN, E. 0. Scattering of X-rays from 

Gases V"" 

Wood, W. A. Anomalous X-ray Diffraction In- 

tensities 

Woods, Fred E,, and Keate, Wendell S. Spinal- 

cord Tumor; Two Case Reports ^ 

Zanstra, j. E, (zvith Jaeger, F. M.) - - 857 

ZuppiNGER, Adolf. The Weight Curve as a Prog- 
nostic Sign in the Treatment of Afalignant 
Tumors - 



An Outstanding Value In Radiographic 

Machines 



TYPE “DV” 

OUTPUT: 

100 M.A. at 88 P.K.V. 

5 M.A. at 100 P.K.V, 

SINGLE VALVE RECTIFIED 
CONTROL SPECIFICATIONS 

16 Step Auto Control. 

Ground Circuit MA Meter. 
Penetratipn Meter. 

Overload Circuit Breaker, 

Magnetic Contactor. 

Inductance Type Filament Control. 


$825.00 Including Valve Tube 


An Outstanding Value In Combination 

Tables 



TYPE “2WRF» 

Combination Radiographic and Flu- 
oroscopic Tilting Table. Trendelen- 
burg to Vertical. Balanced Screen 
Support. Ball Bearing Tube Stand. 
$1,155.00 Complete 


TYPE “2WBRF” 

Similar to above, but Crank Driven, 
with Counterbalanced “Built-in” Bucky 
Diaphragm. 

$1,650.00 Complete 


W RITE FOR RULLETIiXS ONTHE ABOVE OR ON OTHER X-RAY APPARATUS 
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A NEW HEAD BUCKYI SWSI 

The result of many years of work. The design is absolutely new and 
different from previous models built for general work. 

EVERY POSSIBLE IMPROVEMENT WHICH WILL HELP 

YOU DO FINER WORK 

For lipiodol injections, mastoid or sinus cases, skull fractures, etc,, 
you need a Bucky diaphragm that is extremely accurate and which 
will operate in any position. This one has many new features never 
used in a Bucky before. 

SOME OF THE NEW FEATURES 

An absolutely straight line grid shift; illuminated dial; magnetic re- 
lease; I to 40 second exposure timer built in; self-centering cassette 
clamps in tray ; direct straight pull for setting grid ; sylphon regulator 

for constant oil pressure; com- 
pression band for immobilizing 
patient. 

? 17500 and 

WORTH IT 

SEND FOR ILLUSTRATED LITERATURE IF INTERESTED. 


CASSETTES and SCREENS 

Get our new low prices before you buy. We can probably save you money. 
Buck and other Cassettes ; all standard makes of screens. 

X-RAY FILMS 

LOW PRICE . . . FAST SHIPMENT . . . NEW, FRESH FILM. 

WE SHIP ANYWHERE — TRY US 
ANOTHER NEW ONE! A LARGE X-RAY PROOF FILM AND CASSETTE 
CHEST ON WHEELS $35.00 

“EVERYTHING FOR THE X-RAY LABORATORY” 



Geo. W. Brady & Co. Chicago 
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A Single Pleasant Dose in Plain W^ater 


National Tetradol Emulsion 
has commended itself to both 
physicians and patients. It 
is simple to pre- 
scribe : one dose 
in plain water. It 
is easy to take, 
for it forms a 
clear red liquid, 
grape flavored 
and sweetened. 

Its results in 
cho 1 ecystography 



are dependably satisfactory. 
National Tetradol Emulsion 
is marketed only in single 
dose containers, 
each bottle con- 
taining 4 grams 
of dye. It is ob- 
tainable direct 
from your X-ray 
supply house. 

Literature and in- 
structions for use 
will be supplied 
on request. 



Pharmaceutical Laboratories 

NATIONAL ANILINE & CHEMICAL CO., INC. 

40 Rector Street New York, N. Y. 
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Reactionless 
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I NTRAVENOUS UROGRAPHY 





he diagnostic value of intravenous urography is so gznerally recognized 
that the selection of a radiopaque agent is a matter of considerable 
importance. Extensive experience of urologists and roentgenologists 
demonstrates that Skiodan meets thefollowing fundamental requirements: 

Does not irritate nor "cramp" the vein . . . Physiologically inert, obviating 
untoward systemic reactions . . . Promptly eliminated in adequate 
concentration to produce clear shadows . . . Stable in solution and 
sterilizable without decomposition . . . Convenient in application. 

PAINLESS RETROGRADE pyELOGRAPHY 

For retrograde pyelography, Skiodan solution is free from discomfort. 
The small quantity required for the dilutions used in this procedure 
can be withdrawn from the bottle without spoiling the remainder. 


SKIODAN SOLUTION (4I)K) 
In 50 ce Betties 
Ready Tor in;ectjen 

skiodanTowder 

In 20 Cram Bottles 
Sffth atsamepriee 



40 % STERILE SOLUTION 

SKIODAN 


Brand of METHIOOAL 


WINTHROP CHEMICAL COMPANY, Inc. 

170 Varicfc Street, New York, N, Y. 
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Stanford Table 
Stereoscope 

The most practical, compre- 
hensive and efficient stereo- 
scope ever designed 

1. Perfect reflection. 

2. Freedom from eye strain. 

3. Saves time and effort. 

4. Correct multiple viewing. 

5. No distraction from image. 

6. Easy correction of errors. 

7. Occupies little floor space. 

8. Attractively finished. 

9. A scientific advancement. 

10. Properly priced. 

Tliis stereoscope, designed by Dr. Fred 
W. Borden, is a new and a distinct im- 
provement in X-ray visualization. Con- 
structed in accordance with the physiol- 
ogy of binocular vision, it reflects ac- 
curate images without eye strain, and 
in less time, because mirror adjustments 
are unnecessary. The standard model 
weighs only 170 pounds, occupies a space 
of 18x37 inches, is made of steel, and 
beautifully finished in semi-gloss black. 
Special finish if desired. Interesting de- 
tails and price sent on request. 




Standard tnodd Stanford Table Stercoscotf A Consul- 
tation Model for double viewing »Moy also be obtained. 


Distributed exclusively by Keleket 
The Kelley-Koett Mfg, Co., Inc. 

222 West Fourth'^Strect, Covington, Kentucky, U. S. A. 



thowina dcilor 
hterx-itzi; flmt uith d solute case 

nr { ect U*Oi ^ 


trvo 

diutcrs in consuUflttnn, xieu'xng 
clearly defined detedt. 


funtcr model on of.cr desk. 
Preferred Otoler\noologists. 
I’teuttuj stirjoces, 11 v 11 inches. 
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I NTRAVE NOUS Orography 



^he diagnostic value of intravenous urography is so generally recognized skiodan solution (4Dn>) 
that the selection of a radiopaque agent is a matter of considerable Radyfonnjectjon 

impsortance. Extensive experience of urologists and roentgenologists skiodanpowder 

demonstrates that Skiodan meets the following fundamental requirements: 


Both atsamt price 


Does not irritate nor "cramp” the vein . . . Physiologically inert, obviating 
untoward systemic reactions . . . Promptly eliminated in adequate 
concentration to produce clear shadows . . . Stable in solution and 
sterilizable without decomposition . . . Convenient in application. 

PAINLESS RETROGRADE PYELOGRAPHY 

For retrograde pyelography, Skiodan solution is free from discomfort. 
The small quantity required for the dilutions used in this procedure 
can be withdrawn from the bottle without spoiling the remainder. 



BwintmrO)- 

'■ a 


40% STERILE SOLUTION 

SKIODAN 


Brand of MCTHIOOAl 


WINTHROP CHEMICAL COMPANY, Inc. 

1 70 Varick Street, New York, N. Y. 



I89M 




RADIOLOGY 


xx: 


Better than 


average speed 



For average routine work Patterson Cleanable 
Intensifying Screens are extremely economical. 
Prices have been reduced 20%, but the qualities 
that produce clear cut, readily diagnosibleradio- 
graphs have not depreciated one iota. Speed... 
lack of grain .. .freedom from lag., .cleanability 
. . . and above all, uniformity arc features of 
Patterson Cleanable Screens that combine to 
achieve brilliance, with the desired contrast — 
that produce details of the proper delicacy to 
promote accurate diagnosis. 

Wliere good average speed is required for rou- 
tine work tve recommend Patterson Cleanable 
Screens. When maximum speed is essential . . . 
use the Patterson Speed Screen Combination. 


THE PATTERSON SCREEN C03IPANY 

Drri. R. TOWAXDA., PEXX.. U. S. A. 


Patterson 


Screens 

INTENSimNG FLUOROSCOPIC 


Ap^'rtrtJ ntthds tf r:euntir,g unct 
tltar.xr.p, and diucthm tf f-rtptr cart ?/ 
inttnstfiiK^ar.d f.utrtitcttC icrttnt art 
PnstntrJ in cur "Ter B:tirr 

Rrjults /r?fv X-ray Scrrtnsd* XTt tcilt 
fladiysrr.dya a eepy. 


I 6 


? c n r r N 


r o n 


-M o n K 


T n A N 
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PRACTICAL 
X-RAY TREATMENT 

A Practical Reference Book for the Roentgenologist 
By Arthur W. Erskine, M. D. 

to^ St. Liike*s Methodist Hospital and Mercy 
Hospital.^ Cedar Kaplds. Iowa; member and past president of 
the Hadtologtcal Society of North America; member of the 
American Roentgen Ray Society; Chairman of the Section on 
Radiology of the American Medical Association; fellow of the 
American^ Association for the Advancement of Science and of 
the American College of Radiology; member of the Comnuttee 
on Standardization of X-ray Measurements of the Radiological 
Society. 

Cloth X + 116 PP. 6Vix9Vi- Over 40 illustrations, charts 
Completely and Carefully Indexed; 1931. 


W RITTEN from the standpoint of the busy, practical roentgenologist. 
Dr. Erskine has set down in this book the methods he has used, and 
his reasons for selecting them. He avoids lengthy discussion of 
opinions and differences, confining his attention to practical technic and 
therapeusis. 

Many tables are given by which the dosages may be converted into actual 
time values for the roentgenologist's own technics with a minimum of experi- 
mental work. In addition, many suggestions are offered for the medical care 
and general management of patients receiving irradiation. 

The possibilities of therapeutic use of X-ray in a wde range of conditions 
are discussed with a frank evaluation of accomplishments and limitations, con- 
clusions drawn from failures and disappointments as well as successes. An 
invaluable reference book to have within reach at all times. 

... TEN ESSENTIAL DIVISIONS . . . 


1. Current-Apparatus — ^Protection 

2. Measuring Instruments, Indirect 

AND Direct 

3. Factors Affecting Skin Dosage 

4. Factors Affecting the Depth- 

Dose Percentage 


5. Standard Technics 

6. Deter.mination of the Skin Dose 

7. The Effects of X-kavs on Tissue 
k Skin Diseases 

9. Non-Maeicnant Conditions 
10. Maugnant Conditions 


Postpaid $3.50 


BRUCE PUBLISHING COMPANY 


Medical Publications 

Publisher, Journal /ladMogical Society of North America 


Saint Paul 


Minneapolis 
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FEATURES YOU WILL WANT TO KNOW 

about the new 


§) therapeutic 

X“Ray tubes 



Westinghouse makes two Therapeutic X-Ray Tubes 
— one for deep therapy and one for light therapy. 

UNUSUALLY HIGH CAPACITY. The Westinghouse Deep 
Therapy X«Ray Tube has far greater capacity than any other 
air>coolcd tube a'^ailable today. It will delher continuously 
10 Ma. at 200 crest kiloolts. It will operate equally well 
delncring 10 Ma. continuously at 200 K. V. constant poten- 
tial. Proportionately greater milliampcragc is obtainable at 
lower kilo^olrages. This tube may be operated at its full 
rating on continuous sen ice. The light Therapy Tube will 
delher 5 Ma. continuously at 150 crest K. V., with propor- 
tionately greater milliampcragc at lower soltages. 

NO DECREASE IN OUTPUT WITH AGE, E%cn after long 
periods of use, the output of Westinghousc Therapy Tubes 
does not decrease. This is due to the fact that pitting of the 
target cannot occur. The target consists of a large thin disc 
of solid tungsten. The clcaron stream is so focused that it is 
spread over the disc area. This broad distribution of energy 
makes localized overheating impossible and the target 
surface remains smooth indchnitcly. 

STABLE IN OPERATION. The thoroughness of air ex- 
haustion, the use of neon gas, the constancy of the,tantalum 
filament, and the cITicicnc) of heat dissipation arc respon- 
sible for this >crv important characteristic, 

B^S^ilnghous e 
X-Ray 


EFFICIENT RADIATION COOLING. As the target is a 
large thin disc, and as the energy is broadly distributed over 
its area, its heat-radiating properties arc unusually good. 

SPECIAL CATHODE SHIELDING. A special double pro- 
tective shield surrounds the cathode and cathode stem of the 
Deep Therapy Tube. This effectively prevents elearon dis- 
charge from metal parts of the cathode assembly striking the 
walls of the lube with consequent danger of puncture, 

STURDY CONSTRUCTION. The bulb is constructed of 
Pyrex glass because of its great mechanical strength and high 
heat-resisting properties, as well as its transparent:}' to X-Rays. 
The bulb of the Deep Therapy Tube has a thick wall which 
greatly adds to its mggedness. 

INTERCHANGEABLE. Wesiinghouse Deep Therapy Tubes 
will fit in all standard deep therapy drums. The Light Therapy 
Tubes may be used in all standard tubestands, equipped with 
the usual open lead glass bowl. 

For full details of Westinghousc Therapeutic and 
other X-Ray tubes, use the coupon below. 


rrESTISGHOUSC X^RAY CO., tSC, Dept. K-IQ 
Lons Island City, New Yori, U, S. A. 

Send me bulletin describhts the new JYestinsbeuse 
Therapeutic and other X-Ray tubes. 

Doctor » . 

Address. 

Cty. 


.btate, 



xxn 


RADIOLOGY 


At Last / / 

Clinical Gynecological Roentgenology 
For The Busy Physician And Surgeon 


GYNECOLOGICAL 

ROENTGENOLOGY 

A ROENTGEN ATLAS OF THE FEMALE GENERATIVE ORGANS 
WITH SPECIAL REFERENCE TO UTEROSALPINGOGRAPHY & AN 
OUTLINE OF GYNECOLOGY IN ITS RELATIONS TO ROENTGEN- 
OLOGY. CASE HISTORIES & A CHAPTER ON RADIUM THERAPY 

By JULIUS JARCHO, M.D.,F.A.C.S. Attending Cyne- 

cologisc and Obstetrician, Sydenham Hospital, New York 

T his new volume of the Annals of Roentgenology repre^ 
sents a crystallization of many years’ experience of the author 
as a pioneer worker in Gynecological Roentgenology. In addition to 
surveying the contributions of others, it gives the author's original 
work in uterosalpingography — available in no other publication. 

A comprehensive study of the world’s literature on uterosalpingo- 
graphy and induced pneumoperitoneum has been made, so as to 
include everything of value on these subjects. The author, a recog- 
nized authority on uterosalpingography, describes the technic clearly 
and in detail. 

The book is profusely illustrated, including numerous original roent- 
genograms showing uterosalpingographic findings in all types of 
gynecological affections. 

4T0, CLOTH, 650 PAGES, 273 ILLUS., ff 5 COLORED PLATES ' $20.00 NET 

PAUL B - HOEBER - - PUBLISHERS 

SEVENTY-SIX FIFTH AVENUE NEW YORK, N.Y. 

Publishers of Annals of Medical History; The American Journal of Surgery; Clio Medica, etc. 
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FEATURES YOU WILL WANT TO KNOW 

about the new 


^ therapeutic 

X’Ray tubes 



'Westlnghouse makes two Therapeutic X*Ray Tubes 
—one for deep therapy and one for light therapy. 

UNUSUALLY HIGH CAPACITY. The Westinghouse Deep 
Therapy X-Ray Tube has far greater capacity than any other 
air-cooled tube available today. It ‘will deliver continuously 
10 Ma. at 200 crest kilovolts. It will operate equally well 
delhering 10 Ma. continuously at 200 K. V. constant poten- 
tial. Proportionately greater milUamperage is obtainable at 
lower kilovoltages. This tube may be operated at its full 
rating on continuous service. The light Therapy Tube will 
deluer 5 Ma. continuously at 150 crest K. V., with propor- 
tionately greater mllliamperage at lower voltages. 

NO DECREASE IN OUTPUT WITH AGE. Even after long 
periods of use, the output of Westinghouse Therapy Tubes 
does not decrease. This is due to the fact that pitting of the 
target cannot occur. The target consists of a large thin disc 
of solid tungsten. The electron stream is so focused that it is 
spread over the disc area. This broad distribution of energy 
makes localized overheating impossible and the * target 
surface remains smooth indefinitely. 

STABLE IN OPERATION. The thoroughness of air ex- 
haustion, the use of neon gas, the constancy of the,tantalum 
filament, and the efficiency of heat dissipation arc respon- 
sible for this Nerv important characteristic. 


EFFICIENT RADIATION COOUNG. As the target is a 
large thin disc, and as the energy is broadly distributed over 
its area, its heat-radiating properties arc unusually good. 

SPECIAL CATHODE SHIELDING. A special double pro- 
tective shield surrounds the cathode and cathode stem of the 
Deep Therapy Tube. This cfTeaively prevents electron dis- 
charge from metal parts of the cathode assembly striking the 
wails of the tube with consequent danger of puncture, 

STURDY CONSTRUCTION. The bulb is construaed of 
Pyrex glass because of its great mechanical strength and high 
hcat-resistin g properties, as well as its transparency to X-Rays. 
The bulb of the Deep Therapy Tube has a thick wall which 
greatly adds to its ruggedness. 

INTERCHANGEABLE. Westinghouse Deep Therapy Tubes 
will fit in all standard deep therapy drums. The Light Therapy 
Tubes may be used in all standard tubestands, equipped with 
the usual open lead glass bowl. 

For full details of Westinghouse Therapeutic and 
other X-Ray tubes, use the coupon below. 


B’ESTJNGHOUSE X-R^Y CO., INC, Dept. E-JD 
Long Wand City, Neu> York, V. S. A. 

Send me bulletin describing the new VTestinghouse 
Theraptutic and other X-Ray tubes. 


Westinghouse 


Doctor, 


Address. 
O’/y. , . , 


> State , 
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The Commercial Exhibit 

at the 

Seventeenth Annual Meeting 


of the 


Radiological Society of N. A. 

will be held in 

The New Jefferson Hotel, Saint Louis, Mo., 

November 30 to December 4, 1931, inclusive 

Tie attendance at this meetmg will exceed any 
meeting of Radiologists ever held in this country 


REGULATIONS REGARDING COMMERCIAL EXHIBITS OF THE 
RADIOLOGICAL SOCIETY OF N. A. 


Applications for exhibit space should 
specify first, second, and third choice, from 
blue print. It will be best to telegraph that 
choice. Retain the blue print for future 
reference. 

Chicago exchange for not less than 50% 
of the rental for space must accompany the 
application and the balance must be sent to 
Manager of Exhibits two weeks before the 
meeting. 

No refund will be made for space ordered 
and accepted. 

The Radiological Society furnishes space 
only. Signs, booths, furniture, wiring, etc., 
are not furnished by the Society. Ex- 
hibitors employing porters, electricians, 
carpenters, or other help must pay for such 
service. Electric current for power, if used, 
must be paid for by exhibitors. 

All exhibits are to be still. Moving ma- 
chinery of any kind will not be permitted. 

The Radiological Society of N. A. will 
not insure exhibitors against loss of any 
kind. 

No nails, screws, or tacks shall be driven 
into the floor or walls. No bunting, paper, 
or inflammable material of an 3 ' kind shall 


be placed against the wall or suspended 
from the booths. The floor shall be fully 
protected from oil or other fluids which 
might be spilled or drop upon the same. 

No drug, chemical, preparation, instru- 
ment or apparatus used in the treatment of 
disease shall be e.xhibited which does not 
conform to the rules and requirements of 
the A. M. A. and of The Radiological So- 
ciety of N. A. 

No medical journal or publication shall 
be exhibited that contains advertisements 
of drugs, chemicals, preparations, instru- 
ments, or apparatus used in the treatment or 
prevention of disease which does not con- 
form to the rules and requirements of the 
A. M. A. and of The Radiological Society 
of N. A. 

Subletting of space will not be permitted. 
Any firm or individual subletting space, as 
well as the one purchasing such space, will 
be subject to immediate eviction. 

A list of exhibitors will be published in 
the official program of the meeting. 

The Manager of Exhibits reserves the 
right to refuse to rent space to any individ- 
ual, firm, or corporation. 


I. S. TROSTLER, M.D. 

Manager of Exhibits and Transportation, 
812 Marshall Field Anne.x, 

Chicago, III. 
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MIJLLER 


means 


PROGRESS 

6 new types 

the all glass bulb lias been entirely dropped 




MEDIA 

FERROCHROME 

with metal discharge chamber 

2.5 kW 6 kW watercooled 
/// and radiator 

jj 10 kW watercooled 


JIl^F better optics 
TO* better electrical conditions 
better vacuum 
/ / better cooling effect 
/ cylindrical shape 
/ fits the usual leadglass bowls 



ms 


MAMMOTH 

METALIX 

n "super” line focus 
J tube for high milli- 
^ amperage technic. 

The METALIX combines the advantages of the fcrrochromc model nith autoproleclion 
and complete shielding of the stem and scattered radiation 

IT IS THE IDEAL TUBE 

MARSHALL DILL 

51 0 Monlsomcry Sheet SAN FRANCISCO, CALIFORNIA 

WALLER MULLER COMPANY 

612 North Michigan Avenue CHICAGO, ILLINOIS 
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Sharper Shadows 


are obtained when a Precipitated 
Barium Sulphate is used. 




DIVERTICDLOSIS 


Barium Sulphate 

For X-ray Diagnosis 

is Precipitated, making the product 

1. Light and bulky. 

2. Free from gritty particles. 

3. Capable of staying in suspension longer. 

A trial sample will be sent on request 

Maflinckrodt Chemical Works 

Med. Dept. 54, Second and Mallinckrodt Sts. 

St. Louis, Mo. 


THE 

BRITISH JOURNAL OF 
RADIOLOGY 

The Official Organ of the British Insti- 
tute of Radiology incorporated with the 
Rontgen Society. 


Hon. Editors: 

a. W. C. KAYE, O. B. E., M. A., D. Sc. 

RUSSELL J. REYNOLDS, M. B., B, S.. 
M. I. E. E. 


Published Monthly, 4s net; Postage 2d. 
Annual Subscription, £2. 2. Od net. Payable in 
advance. 

Specimen copy sent on application to the 
Publishers: 

WILLIAM HEINEMANN 
(Medical Books) Ltd. 

99 Great Russell Street. London, W. C. 1. 


La 

Radio] ogia 
Medica 

Official Or^art of 

Tub Italian Society or Medical 
Radiology 

Monthly Review 

diricttd hj 

Dr. Proe. Felice Perussia 

with the collaboration of the leading 
Italian Radiologists 

Yearly Suescriptions: 

Italy loo Lire 

Foreign .... 115 Lire 

MILAN, ( 33 ) Via Comelico, % 
ITALY 
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A Superior Contrast Medium 

Orally administered for the visualization of the gallbladder. 
Unexcelled for its production 

£ of Good Shadows 

Its extensive use throughout the world is a convincing 
proof of its success. 

Shadocol is an original product. The contents of the 
bottle is administered in one dose, which is stirred with 

water until it turns white. The whiteness of the magma 

^HADOCOI^ formed is the roentgenologist’s assurance that the dye is in 
a state of fine division, and therefore that it will be more 
„hi easily combined with the alkali in the intestinal tract and 
eej>atpgrg^ finally reach and concentrate in the gallbladder, 

Shadocol makes a pleasant draught with water, is ad- 
ministered easily and with a minimum of reactions. 

Send for descriptive literature and cholecystographic notes. 




DAVIES. ROSE & CO., Ltd. 

Manufacturing Chemists, Boston, Mass., u.s. A. ss 
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J. R. BRUCE, Business Manager 
2429 University Avenue 
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Tlie 

Biographv 

of 

lodeikon 
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The Victorccn 
r-Metcr 



'wOpy IS 

Ready 

The story of cholecystography— its 
history, development and perfection, 
and the part played by lodeikon 

(tetraiodphenolphthalein) in 

Gall Bladder 
Diagnosis 

is told in this new booklet in clear 
concise manner, through a review ot 
literature. 

Complete technique for both intra- 
venous and oral administration ot 
lodeikon for gall bladder diagnosis is 
included. 

Return this 
Coupon 


Mallinckrodt Chemical Works, 

Med. Dept 60, 

Second and Mallinckrodt Sts, 

St. I.OU1S, Mo 

Please send me a complimentary copy of "The 
Biography of lodeikon.*’ 


A practical instminent for the 
rapid measurement of X-ray 
intensity in r per minute at 
the treatment area. 

Acknowledged by leading roentgen- 
ologists as indispensable for ac- 
curate and consistent treatment. 
Essential equipment in every X-ray 
laboratory. Calibrated and read 
directly in r-units. 

Now 

The new Victoreen 

Radium Electrometer 

The Victoreen String Electroineter 
is entirely self contained and is de- 
signed for rapid measurement ot 
radium and radium emanation. 
Operated in any position either 
vertical or horizontal at any fixed 
distance from tlie radium to be 
measured and the discharge tune 
compared with a radium standard. 

Victoreen Instrument Co. 
5806 Housh Ave. 
Cleveland, Ohio 
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Notice— Reduction of Price of 


PYRIDIUM 


PhenyIazo<ilpha-alpha-diammo*pi*rid»OC mono-liydrocliloride 
(JifoHii/oclHi'fd b> (be PyrtdiitmCor'i’CTaiioJt o/N. y.) 

In order to make the advantages of Pyridium treatment available 
to all classes of patients we have reduced the price nearly half. 

Pyridium is a definite chemical and is the only azo dye compound 
offered as a urinary antiseptic that is “Council Accepted.’ 

Pyridium is a particular and definite azo compound of the p>Tri- 
dine series having chemical and phannacologic characteristics of 
its ov.m which differ materially from those of any other compound. 

Carefully scrutinize the chemical formula and the claims made for 
other products offered as substitutes for Pyridium. 

To secure Pyridium results it is important that Pyridium itself be 
used and not some other preparation. 

MERCK & CO. Inc. MANUFACTURING CHEMISTS, RAHWAY, N. J. 


A Superior Gholecystographic Medium for Oral'Administration 
Producing Cholecystograms of Maximum Density 
A Pleasant Solution, Causing Absolutely 
No Nausea, Vomiting or Diarrhea 

PERFECTOCHOL 

This new solution, pleasant in taste and in appearance, contains Tetra-iodo- 
phenol-phthalein Sodium in its original chemical form. It is pure Tetraiodo, 
blended with no change in its chemical structure, and therefore, does not 
deteriorate. 

Write for a free sample and try, at no expense to yourself, this superior, im- 
proved cholecystograidnc medium which assures you of more perfect pictures, 
and assures your patients of no discomfort. 


THE PERFECTOCHOL CO., INC. 

906 Morgan Bldg. 

Buffalo, N. Y. 
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FEATURES 


HORIZONTAL 

FLUOROSCOPE 


T he complete enclosure protects both operator and patient from 
electrical danger and makes possible increased travel for the screen 
and tube assembly so that the entire table top is within fluoro- 
scopic range. 


No stray radiation 


No sag in table top 


Automatic safety switch 


Full protection from high 
tension 


M 

Screen counterbalance com- 
pletely enclosed 



Fluoroscopic cross travel 
practically doubled 


The unit construction of this new Waite table makes any desired 
combination possible — plain table with or without Bucky — horizontal 
fiuoroscope only — radiographic table only — or a combination of all. Each 
unit can be added separately as desired. 


■ 

Complete fluoroscopic tube 
assembly easily removed 


The enclosed design has been used throughout. The new enclosed 
tube stand is being exhibited this month for the first time. Its desi^ 
incorporates many radical improvements, described in full detail in 
Bulletin No. 159. 


WAITE & BARTLETT MFG. CO. 


Superior at East Thirtieth 53 Jackson Avenue 

CLEVELAND, OHIO LONG ISLAND CITY, N. Y. 


Cable Address— BARTWAirE—Ncw York 
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Uniform . . . more sensitive 



, new possibilities / 



"K yfODERN contrast media and improved tech- 
nic make it possible for you to visuakte 
smaller differences in density than heretofore diV 
cemible. Thus your work is widened in scope, 
thereby necessitating the utmost care in the 
choice of films and materials. 

For highest quality radiographs, especially of 
the less dense parts, the film is of first importance. 
Eastman X-ray Films — Ultra-Speed and Diaphax — 
meet the modern radiologist’s requirements. They 
are sufficiently fast to record such organs as the 


stomach with no trace of movement, so sensitive 
that hlovoltage may be reduced to obtain the 
maximum contrast; the exposure time is so short 
that unusually sharp defim'tion results. Inherent 
uniformity assures the same speed, sensitivity, 
and superior qualities in every film. 

Eastman Ultra-Speed and IXaphax X-ray Films 
are supplied with safety or nitrate base. They 
produce the best results when processed by the 
standardired time-temperature method with East- 
man Prepared Processing Powders. 


ULTRA-SPEED AND DIAPHAX X-RAV FILMS 


EASTMAN KODAK COMPANY, Medical Division I 

361 State Street, Roclicstcr, N. Y. | 

Gentlemen: i 

Q Please put my name on the free mailing; list of your | 
W-monthly periodical, “Radiography and Chmeal Photog-' } 

raphy.“ j 

Q Please ask your Technical Advisor to call, | 

l*lamc , I 

No. and Street . _ 1 

f 

City and State - - I 


“Devils, Drugs, and Doctors” 

A ivcdrly radio feature sponsored by Eastman 
Koda\Company to acquaint the public unth 
the principles of preveniit/e medicine— the 
annual health audit— andthcvalue of x^ays 
in such piaUice, Howard W. Haggard, 
M. D., Associate Professor of Applied Fhysi' 
alagy at Yale University, broadcasts these 
programs each Sunday at S P. M., fAfcii' 
Yo> \ time, over the Columbia System. 



